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... page 71 


SWIVEL 
JOINTS 


Plan Now to Attend the 
NATIONAL CONFERENCE ON INDUSTRIAL HYDRAULICS 
October 18-19 Chicago 


: 


In the Dairy Industry, too— 
TO PROVIDE INSTANT CONNECTION AND 
DISCONNECTION OF TRUCK REFRIGERANT LINES 


4 Typical refrigerant line installation for servicing treck 
ii Roet from central refrigerating unit. Cisculor inset 
shows connections to truck refrigerant lines, 
cK CONNECTIVE | i with instant ctien or di ction provided 
2) by Hansen Twe-Way Shut-Off Couplings. 
‘“SERIESHK 


‘TWO-WAY SHUT-OFF 
COUPLINGS 


refrigerating plates — serviced curing 
“oi hours by cenmecting truck refrigerant 


Seals beth ends Pine AUTOMATICALLY, INSTANTANEOUSLY 


On almost a countless variety of applications, Similar valves in Socket and Plug shut off 
in many types of industry, Hansen Couplings both ends of line when Coupling is discon- 
provide instant connection and disconnec- nected . . . practically eliminate spilling 
tion of fluid lines, eliminate costly delays— of liquid or escape of gas at instant of 
save time, effort and money. disconnection. 

To connect a Hansen Two-Way Shut-Off Hansen Series HK Two-Way Shut-Off Cou- 
Coupling, you just pull back the sleeve and plings are available with female pipe thread 
push the Plug into the Socket. To disconnect, connections from 4” to 1” inclusive. Avail- 
merely pull back sleeve. No tools required. able in brass or steel. 


Also Straight-Through and One-Way 
Shut-Off Couplings. Write for Catalog. 
REPRESENTATIVES IN PRINCIPAL CITIES 


QUICK-CONNECTIVE FLUID LINE COUPLINGS 


MANUFACTURING COMPANY 
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. CLEVELAND Ih: 


“4-WAY VALVES 
FOR AIR OPERATION 
UP TO 150 PSI La 


Hanna Air Cylinder Operated 
By Fle-Line Double Solenoid Vaive 
With Fio-Set Speed Centre! Valves 


Hanna has designed and built new and unusual features in their Flo-Line Solenoid Valves. . . 
features that result in economy, more versatile operation and safety. Here are some of them: 


@ Bubble Tight Spool positively sealed by “O” 
rings. 


/Splash-Proof Design to seal out 


moisture, and assure trouble free 
performance. 


@ Few Moving Parts for longer valve life. 


@ Full Pipe Capacity for all internal passages. 


@ Wide Range of T res and Pressures 

—40° F. to 125° 20 to 150 psi air. 

Options permit air pressure to 250 psi and 
even vacuum! 


@ Enclosed Solenoid Coils for safe operation. 


@ AC or DC Service, coils are available for 
most voltages and frequencies. 


@ Meets JIC Recommendations in all respects 
when ordered with optional manual over-ride. 


@ Side or Manifold Porting for easy installa- 
tion and convenient piping. 


@ Choice of Spools permits selection of a 
standard valve for most applications. 


@ Manval Over-ride, an optional feature, allows 
equipment to be tested before final electrical 
installations are made and provides a means 
poe a. the valve in case of electrical 


@ Junction Box for ease in making electrical 
connections. 


@ Modern Clean Cut Appearance 


You'll surely want the complete details given in the new Hanna Flo-Line Catalog 
No. 261. See your classified telephone directory or Thomas’ Register for the name 
of your nearest Hanna Representative—or write us direct. 


Hanna Engineering Works 


HYDRAULIC AND PNEUMATIC EQUIPMENT * CYLINDERS AND VALVES 
1741 N. Elston Ave., Chicago 22, Illinois 
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find a simple low-friction seal 
that’s dependable over a wide ambient 


new minnesota rubber’s 
money-saving new 


STEWART-WARNER’S “ALEMITE FARM GuN #4026A” uses a QuaD RING (Q-30) as a 
follower ring to seal the grease in the cylinder. Basic requirements were low friction 
plus dependable sealing ability at a wide ambient temperature range. This new unit 
was greatly simplified because the QuAp RING eliminated several parts previously 

required in guns of this type. The contoured lips of the QUAD RING absorb the vari- 

ations of standard tubing—still effecting a seal with considerably less squeeze than 

an O-ring. This low squeeze produced less friction—giving longer life. 


Quap RINGs are injection molded. Denser, tougher. 4-lip action even seals at 0 to 
5 psi! Only 60-100 micro-inch groove finish needed. No parting line on sealing 
surface. Eliminates “‘spiral twist’’. 


free samples and data? Free samples of Quap Rincs are available with 


a descriptive brochure containing technical information and installation data. 


minnesota rubber and gasket company 


Originators of modern rubber injection molding 
Dept. 101, 3630 Wooddale Ave., Minneapolis 16, Minn., Phone: West 9-6781 
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top performance-longest life 


All S-P cylinders are engineered throughout for high 
speed, efficient operation. Piston rods are heat treated 
and hard chrome plated to resist scoring. Bronze car- 
tridges with extra long bearing surfaces are easily re- 
movable for quick servicing of rod seals and wipers. 
End plates are rolled steel. All S-P cylinders are built 
to JIC standards. 


S-P STANDARD AIR CYLINDERS have brass tubes to 
eliminate corrosion. Cushions float on O-rings for 
maximum cushioning. Eleven bore sizes, 1/2" — 
14”. 21 mounting types. Readily modified for oil or 
water. Send for Catalog No. 110. 


S-P HEAVY DUTY AIR CYLINDERS for automation 
and other severe applications. Double porting 
for extreme high speeds. Heavy wall seamless 
steel tube. Nine bore sizes, 1/2" — 8”. Five 
mounting types. Approved and used by two 
major automobile manufacturers. Send for Cata- 
log No. 109-A. 


S-P HIGH PRESSURE HYDRAULIC CYLINDERS hove 
” seamless steel tube. Special locking mechanism 

y eliminates tie rods. Designed for 2,000 psi. Eleven 
models in 11 sizes. Send for Catalog No. 104. 


Step up production with S-P cylinders. Representatives in 
principal cities. Prompt deliveries. Order catalog by num- 
ber shown above. The S-P Manufacturing Corporation, 
30201 Aurora Rd., Solon, Ohio. In greater Cleveland. 
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No Gaskets, Sealing Compounds or Tapered Threads 


when you use 


ANCHOR 


4-Bolt, 


You can disconnect and re- 
connect hose lines time after 
time without leaks — there are 
no threads to wear out, no 
tapered seats to groove, when 
you use Anchor FLANCO Split 
Flange Couplings. 


Costly pipe threading operations, and separate 
union and swivel connectors are eliminated — pro- 
duction costs are cut. 


The patented Split-Flange permits easy removal 
and replacement of the hose assembly, particularly 
in close quarters. 


Anchor Split-Flange Couplings are available with 
pressed-on hose assemblies for original equipment 
—Anchor Clamp Type Couplings for special unit 
assembly or immediate repair — and Anchor Weld- 
Type fittings for pipe or tubing. 

Flanco Split Flange Couplings conform to SAE 
Standards, Page 823, 1956 SAE Handbook. 


For the complete story on Anchor FLANCO Split- 
Flange Couplings — write today for Anchor Cata- 
log 400. 


Split-Flange Couplings 


G CO. INC. 
364 North Fourth Street e Libertyville, Illinois 


COUPLIN 


The higher 
the pressure 
the tighter 
the seal 


The “O” Ring 
does the trick! 


The following catalogs describing 
Anchor Couplings and Hose As- 
semblies contain much helpful 
engineering data. Send for them 
today. 

Catalog No. 100—Anchor Pressed 
On Hose Assemblies. 


Catalog No. 201—Anchor Adap- 
ter Unions, Pipe Fittings and new 
SAE Boss Type Adapters — see 
SAE Standards, Page 825, SAE 
Handbook. 

Catalog No. 301 — Anchor Re- 
usable Couplings. 


Branch Offices: Dallas, Tex.; Plymouth, Mich. 
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IMPORTANT DATA 
ABOUT THE NEW 
S.A.E. STRAIGHT THREAD 
FITTINGS BY ANCHOR 


A new, complete line of S.A.E. Straight 
Thread “O” Ring Boss Type Fittings has 
been announced by the Anchor Coupling 
Co. Ine., of Libertyville, Illinois. Danger 
of thread distortion or damage to valve 
bodies is eliminated by the straight-thread 
design. Use of an “O” Ring Seal insures a 
positive, leakproof seating with only normal 
tightening. They may be loosened and re- 
tightened many times without impairing 
efficiency. These S.A.E. Straight 
Thread Fittings are fully described and 
illustrated in the new 36 page Anchor 
Catalog No. 201, including dimensional dia- 


new 


grams, cross-sectional views and engineer- 
ing data. They comply with S.A.E. stand- 
ards, Page 825, 1956 S.A.E. Handbook. 


Catalog No. 201 also illustrates and de- 
scribes the most complete line of standard 
Anchor Adapters, Adapter Unions, Pipe 
Fittings and Boss & Bulkhead Adapter 
Unions. It is also a handy reference book 
providing such general data as: thread in- 
formation; methods of computing length of 
hose assemblies; flow charts, etc. 

The Catalog No. 201 may be obtained by 
writing to the Anchor Coupling Co., Inc., 
364 North Fourth Street, Libertyville, 
Illinois. 
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Schematic of Coordinated Variable Speed System | sca 


VARIABLE OUTPUT SPEED 


FIXED FREQUENCY 
SUPPLY LINE 


VARIABLE FREQUENCY 


RPM OF 
VARIDYNE MOTORS 
VARIDYNE (example 4-pole motor) 
POWER UNIT 
ALTERNATOR 
Tm this conveyor of 
60 \ 1800 Dolly Madison 
you can obtain Plamt of Interstate 
Bakeries Corpora- 
tion, a baker’s dozen 
reduction gearmotors. 
All are controlled to 
AC squirrel cage matched speed from 
120 creas 3600 RPM power unit. 
motors 


The principle of Varidyne is based on the fact that 
AC motors operate at a speed proportional to the 
frequency of applied power. As shown in the chart 
above, a 4-pole induction motor which normally oper- 
ates at 1800 rpm on 60 cycles will operate at 900 rpm 
at 30 cycles, or 3600 rpm at 120 cycles. Because 
power lines operate at fixed frequency, AC motors 


WHAT 


By the use of simple AC induction motors at the 
point of power application, Varidyne now provides 
the simplest and most dependable variable speed, 
multiple drive system obtainable. Motors of different 
speeds or types can be used in the same system and 
will change speed proportionately. Single motor sys- 


ne can DO 


operate at fixed speeds. The Varidyne system con- 
verts the fixed line frequency to a variable frequency 
by means of a Varidrive and alternator combination 
(power unit). This variable frequency is used to 
power one or more AC induction motors which then 
can be controlled simultaneously by regulating the 
power unit. 


tems can be supplied for applications with limitations 
of space, weight, temperature, vibration, etc. The 
rugged AC motors and circuitry of the system insure 
long trouble-free life, which reduces maintenance 
costs and eliminates special training for maintenance 
personnel. 


EQUALIZED LOAD DISTRIBUTION automatically ACHIEVED 


When the Varidyne motors are operating in 
tandem, as on a single conveyor, they will 
equally share the load. In earlier systems 
without equal load distribution, it was com- 
mon practice to “overdesign” the conveyor 
with extra capacity motors, gears, chains and 


sprockets in order to withstand higher loads 
at any one point of the conveyor. Damage 
from extreme overloads was prevented by 
shear pins which caused frequent breakdowns 
and production interruptions. Varidyne mo- 
tors eliminate this costly, troublesome practice. 


lig system... 

A, 

HOw Varidyne WORKS 


a simple means for 


simultaneous speed variations 


VARIABLE SPEED MULTIPLE DRIVES CAN NOW 
BE COORDINATED AND automatically CONTROLLED 


Varidyne may be furnished with Vari- 
trol pneumatic control, which operates 
automatically in response to a signal 
from the process or operation. The 
trouble-free operation of many Vari- 
dyne systems already in use has caused 


this new multiple drive system to be 
enthusiastically received throughout 
the nation. U. S. field engineers are pre- 
pared to give counsel and special service 
in applying Varidyne to meet your spe- 
cific application. 


VARIDYNE OFFERS WIDE SELECTION OF MOTOR TYPES 


Selection of enclosure and speed range 
of Varidyne motors driven by the cen- 
tral Varidyne Power Unit is practically 
unlimited, including drip-proof, totally- 
enclosed and explosion-proof designs. 
Speeds of from 1 to 10,000 rpm are 
available in ratios of up to 5:1 and 


higher. Varidyne motors can be pro- 
vided with integral gearing or with in- 
tegral variable speed transmission for 
speed trimming. Varidyne motors can 
be furnished from '4 to 25 H.P at maxi- 
mum RPM. Power Units 1 to 50 H.P 
connected load. 


TANDEM MOUNTED Daives — The above 
example demonstrates two or more 
Varidyne motors ey a single con- 
veyor. An important feature is the 

ual distribution of load between the 
aridyne motors. 


TWO MACHINES WITH PROPORTIONAL 


SPEEDS — Two or more machines or con- 
veyors may be driven at same or 
at payportonal speeds by a si Vari- 
dyne Power Unit. 


SPECIAL CONDITIONS—One or more Vari- 
dyne induction motors meet speci 
conditions such as restricted space, 
weight limitations, environmental haz- 
ards, etc., at the point of power applica- 
tion. 


INDIVIDUAL DRIVE SPEED ADJUSTMENT — 
Varidyne motors with individual vari- 
able speed control can be used for trim- 
-, ming the speed within a system. The 
of the entire system can then be 
controlled simultaneously. 


Send for free Varidyne bulletin | 


U. S. ELECTRICAL MOTORS Inc. AH-9 
P. ©. Box 2058, Los Angeles 54, Calif., or Milford, Conn, 


NAME 


COMPANY 
ADDRESS. 
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MOVING PIPES ... James Hey- 


worth’s article, this month’s cov- 


er story, provides a lot of answers 
on the subject of swivel joints. 
We're not shy to admit that we've 
found it takes a fair amount of 
study to become familiar with all 
the various types of swivel joints. 
This study reminded us of the dif- 
ficulties we had visualizing de- 
scriptive geometry problems a 
long time ago. 

Like so many other design 
problems, it’s important to care- 
fully evaluate each problem to 
determine which joint offers the 
best solution. Of course, before 
this can be done, you have to 
know what joints are available, 
and how and for what service 
they are designed. This month’s 
“component survey” article will 
start you on your way toward 
making use of and getting better 


service from 


Power/ 


about Applied Hydraulics 


THE PLAY'S THE THING .. . Joe and Ed’s high volume 
conversation on page 86 got Wayne Sanderson of Dow 
Corning playing with valve gombinations. Try them your- 
self. Sanderson works out 2 and 3 station controls. We got 
enthusiastic and tried to add stations. Ended up with little 
paper valve cut-outs all over the place. 


NEW PUMPING CONCEPT .. . Bol) Raymond calls this 
new concept: pulse generation. He details this technique in 
an article starting on page 67. Bob likes to draw compari- 
sons between hydraulic and electrical theory. The compari- 
son does help to understand this method of fluid control, if 
—you’re familiar with electrical theory. For those who are, 
a separate box in the article makes the analogy. It was 
by using this pumping technique that Bob won a bet with 
Elmer Heiser that he could consistently meter flows as low 
as 2.5 cubic inches per minute through a standard 3%. inch 
needle valve with a 1000 psi drop. 


BASIC HYDRAULICS... . . We've put the label of “basic” 
on Seymour Garrett’s article which presents accumulator 
applications because users of accumulators on presses have 
made wide use of these circuits. They’ve been well proven 
over the years in many shops. Young machine designers 
and men in the shop who are just getting acquainted with 
accumulators will get a lot of help from this article. 


JOIN US AT FORD . . . Want to know what an automation 
department does? We visited the Ford Stamping Plant in 
Buffalo to learn how they integrated such a department into 
their operation. Probably only an operation the size of 
Ford can justify having a separate automation group. But 
that doesn’t make the functions of the department some- 
thing which only Ford needs. Somewhere in your organiza- 
tion, if you’re building, designing and using automatic 
equipment, these same functions must be performed. 
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recision “O” Rings seal efficiently 
throughout extremes of/cold and heat 


) 


Job fitted Precision Rings have 
Precision LS oa | solved hundreds of industrial, aircraft 
Rings and automotive sealing preblems. 


The Hydrotor Hydraulic Cranking Motor, manufactured by 
Hydramotive, Inc., Cleveland, Ohio, provides high cranking torque 
and adjustable speeds over a temperature range of —65° to + 165° F. 

Hydramotive, Inc., standardized on Precision “O” Rings after 
exhaustive competitive tests. Precision “O” Rings guaranteed long 
life sealing and flexibility in arctic cold. 

Precision “O” Rings are compression molded from quality con- 
trolled compounds. They're the finest made! Rigid inspection and 
engineering skill assure long life, leak proof sealing. Precision can 
furnish the size and compound that fits your requirements and “O” eee “— oe 


rings that meet all military and commercial specifications. 


What is your sealing There is an expert —the Feeciston “tary waa 
engineer-— ready to help you in product design. Rely on Precision, used in the North Ameri- 
the world’s largest exclusive producer of “O” rings. can F-100C Super Sabre. ofsiit 


Write for your free copies of Precision catalogs on “O’ Rings and Dyna-seals || 


recision Rubber Products 
Corporation + “O” Ring and Dyna-seal Specialists 


’ 
‘ 
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Reliability for the 
heart of your 
electro -hydraulic 

servo control 


Typical 
Sanders high-flow 
servo valve instal- 
lation. 


In the development of automatic 
control systems involving position, 
velocity or force, Sanders Associates 
maintains a completely equipped elec- 
tro-mechanical and hydraulic labora- 
tory devoted to systems engineering 

The hearts of these systems are the 
various Boot-Strap* electro-hydraulic 
servo valves designed and built by 
Sanders. From the largest (0-400 GPM) 
to the smallest (0-1 GPM), these valves 
can be integrated into any complete sys- 
tem requiring high frequency response, 
reliability and simplified operation 

For both industrial and military ap- 
plication, Sanders electro-hydraulic con- 
trol systems have a record for reliable 
performance under extreme environ- 
mental conditions. If you are seeking 
maximum efhciency for similar systems, 
Sanders engineers are glad to contribute 
their experience to your needs. Simply 
write to Dept. AH-9. 

Vital contro! functions performed by 

Sanders Electro-Hydraulic Servo Valves 
@ Aircraft and missile control systems. 
@ Awmic-powered submarine steering 

and diving systems 
@ Anti-aircraft gun systems. 

@ Aircraft test facility systems. 

@ Rocker and jet engine fuel control 
systems 

@ Widely varied process control 
systems 


*T. M. Sanders Associates 


ANDERS 
5 SOCIATES |} 
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DRIVE CONVERSIONS .. . Making better machines out of 
present shop equipment can often be done by rebuilding 
the table feed systems. Mechanically powered planers have 
been one type of machine given increased life by converting 
the drive to hydraulics. Another machine, the hob sharp- 
ener, which gets a similar revamp, is described in an ar- 
ticle starting on page 96. A simple power unit, using stand- 
ard components improves speed range and control. 


AUTOMATED ASSEMBLY .. . George Kartman is one of 
those fortunate design engineers who has to develop ma- 
chines to operate in his own plant. In this way, he can get 
in on all the headaches—there’s no shipping them out to 
someone else. His article this month describes one of the 
first steps toward automation taken in his division. It shows 
how an assembly operation can be changed from hand to 
machine. In an article in AH last March, George described 
air powered tooling for production soldering of small ca- 
pacitors used in a ballast of a fluorescent fixture. So you 
see his design problems involve small parts which have re- 
quired many hand operations. 


PRESSURE CONTROLLED CIRCUITS ... HPM’s chief 
electrical engineer, Ken Rexford, author’s part 2 of the 
articles on pressure switches. Last month, the article de- 
scribed types of switches and told how to select them. Rex- 
ford now shows 10 electrical circuits showing how pressure 
switches can be used. 


HOW TO LIMIT HYDRAULIC FORCES... Very often, 
when you establish a pressure and piston area to get the 
required working force for one direction of piston move- 
ment, you find that these same figures result in too high 
a force when the piston is moved in the other direction. 
In the Aviation Section this month, B. Person shows how 
load limiting devices can be built into hydraulic cylinders. 


ALEXANDER WASN'T SO GREAT .. . Reliable sources 
tell us that Alexander the Great found the Tigris too for- 
midable to cross—either he didn’t find the spot or he 
wasn’t properly equipped. John Lankester’s article, starting 
on page 88, describes a method of crossing the river which 
would surely have appealed to Alexander. He, in his 
chariot, complete with horses, conjure up quite a picture on 
the hydraulically powered aerial ropeway. Well, enough 
of the romance of ancient times—the braking problem on 
this aerial tramway was a honey. John’s article details the 
metering circuit used on this fluid motor drive. 
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BENJAMIN LASSMAN & SON 


There is no need for your Hydraulic System to be a maze of valves 
and piping which is a headache to the erection crew and a night- 
mare to the maintenance men. 

Benjamin Lassman & Son offers what might be called a “Gradu- 
ate Level,” as contrasted to the “Catalog Engineering’ approach 
in the design of hydraulic circuits. 

By way of example, take a cylinder which, driven by a single 
pump, is to have perhaps three or four different but independently 
adjustable speeds during its operating cycle. The conventional 
solution suggests the use of flow control valves, one for each speed, 
in combination with electrically operated shut-off valves to permit 
the necessary selectivity. This means a lot of valves and a lot of 
piping, all of which operate at full system pressure. 

Now picture the same problem solved using no hydraulic valves 
at all and doing a better job by eliminating the shocks created as 
the various valves are cut in or out! 

Or take the instance of raising and lowering a load which is 
variable to a.maximum of 180 tons, yet which must be moved 
smoothly and at constant speed regardless of the value of the load. 
The conventional schemes come to mind quickly, but LASSMAN de- 
sign meets ali the requirements and yet uses no directional control, 
flow control, relief or counterbalance valves! 

Yes, LASSMAN designed circuits aim to provide you with the 
better and simpler way of doing a job hydraulically. And if you 
combine the advantages of LASSMAN systems with LASSMAN 
quality equipment, you'll have a better understanding of what we 
mean when we speak of “quality performance” . . . performance 
which can be yours. May we have the opportunity of quoting on 
your requirements? 
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STRAIGHT AND 
ANGLED ADAPTER 
UNIONS 


ALWAYS SPECIFY 


EASTMAN Pressed-on, Reusable 
ond Renewable Couplings for 
high and low pressure air, gas, 
water, paint, grease and hy- 
draulic fivids. Eastman Straight 
ond Angled Adapter Unions. 


GALION 104 Motor Grader, above, 
uses Eastman Assemblies on EIGHT 
Hydroulic controls for more accurate, 
effortiess and economical groding. 
Close-up, left, shows powerful Hydrav- 
lic Circle Turn for famous Galion 
“Reversible” Moldboord. 


BARBER-GREENE Bituminous Finisher, 
right, automatically lays level finish for 
smoother, sofer travel. Close-up shows 
Eastman Hydraulic Hose Assembly de- 
livering 2,700 Ibs. pressure to raise and 
lower finishing screed. 


Smoother, GferRoads 


BUILT WITH HYDRAULIC POWER 
DELIVERED THROUGH 


HYDRAULIC HOSE ASSEMBLIES 


Smoother, safer highways are being built today through the application of 
modern engineering and the use of modern equipment—much of which is 
hydraulically operated—using Eastman Hydraulic Hose Assemblies. 


~pioneer builder of road machinery—-whose Motor Graders and 
Rollers are used ‘round the world—first used hydraulic controls as early as 
1927. Eastman Mfg. Co. pioneered in the development of Hydraulic Hose 
Assemblies in 1926—and Galion is Eastman equipped today! 


-whose Bituminous Road Finishers have been used at 
one time or another on almost every road ever built—also uses Eastman 
Hydraulic Hose Assemblies. Hydraulic power is used to raise and lower the 
all-important mechanism which lays a level finish—regardless of irregularities 
in the base. Barber-Greene’s founding date of 1916 closely parallels Eastman’s 
of 1914—and Barber-Greene is Eastman equipped today! 

“—first in the field—is proud to have pioneers such as Galion and 
Barber-Greene—as well as many other leading American manufacturers— 
use Eastman Hydraulic Hose Assemblies. Look to Eastman for continued 
leadership in engineering and design for quality of material and workman- 
ship—plus better-than-ever service through expanded production facilities 
of our new, modern plant. 


Mob 
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LETTERS 


i to the editor / 


Oil Aniline Point 


At one time, we received re- 
prints from the April, 1954 issue 
of APPLIED HYDRAULICS magazine, 
covering the high and low range 
aniline point of oils. Could you 
advise if any of these reprints are 
available. Have there been some 
later articles written on this sub- 
ject. 


H. E. ZIMMERMAN 

C. B. Hunt & Son, Inc. 

Salem, Ohio 

Reprints of this article are still 
available. This is the only article 
on the subject of high and low 
range aniline points that we have 
published. To our knowledge, no 
other article has appeared else- 


where. 


Packing Code 


We find examples taken from 
the J.LC. packing code in the 
Engineering Section of your MAST- 
ER CATALOG of Fluid Power Prod- 
ucts. Where can we purchase cop- 
ies of the complete J.1.C. packing 
code? 

PAUL E. HYDE 
Aluminum Company of America 
Cressona, Pa. 

Information on packings is in- 
cluded in the J.C. Hydraulic 
Standards available from J.1.C., 
Box 182 Northend Station, Detroit 
2, Michigan. 


Hydraulic Research 


I would like to find out if there 
exists a journal called HYDRAULIC 
RESEARCH IN THE UNITED STATES. 
Could you let me know, including 
conditions of subscription? 

WILLIAM S. PAULINY 
33-53 82 Street 
Jackson Heights 72, N.Y. 

The United States Department 
of Commerce has recently pub- 
lished this volume. Since there 
was a volume published in 1955 
and the latest edition is dated 
1956. it may well be continued as 
an annual publication. It indexes 
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designed tor 10,000 Ps! 


—same high efficiency 
at LOW pressures 


Seco radial hydraulic pumps generate pressure within hollow 
pistons. Due to the inherent sealing quality of this design, these 
pumps develop pressures up to 10,000 PSI without loss of me- 
chanical efficiency. 

The LA Series seco pumps (illustrated) have proved ideal for 
generating that final “big squeeze” in many high-low operations. 

And for applications where no large fluid volume is required, 
but where higher working pressure would reduce the bulk of all 
components, these pumps open new horizons in the design of oil 
hydraulic systems. 

If, however, your current interest is in pressures only up to the 
commonly accepted 5,000 PSI range, consider this: At such pres- 
sures SECO pumps merely loaf, so far as stress and wear are con- 
cerned. Even at their highest rated capacities SECO pumps rarely 
require any servicing. 

SECO Series LA pumps are made in 5 models, delivering from 
¥2 GPM to 5 GPM, and developing pressures of 500 to 10,000 
PSI. Other models are available in greater capacities and higher 
horsepower. 

Whether your interest is in higher pressures, or simply in longer 
pump life and freedom from servicing—you should be familiar with 
these pumps. For complete information use the Reader's Service Card. 


SERIES LA 
“HOLLOW PISTON” PUMPS 


SIMPLEX ENGINEERING CO. 
ZANESVILLE, OHIO 
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Coverace 


there's a Commercial Filters unit engineered for your filtering job... 


Fulflo Filters provide opti- 
mum clarity at ultra-high 
flow rates. For all industrial 


fluids—including oils, liquid 
fuels, chemicals, water, com- ‘ 


pressed air and various gases. 
Sizes to handle flow rates up 
to 1,600 gpm. Pressures to 
4,000 psi. 
Fulflo Filters feature 
Honeycomb Filter Tubes, 
the “precision controlled 
density” element that filters 
every drop again and again 
to give you microscopic clarity. Choice of cotton, ace- 
tate, nylon, orlon, dacron, dynel or glass fibres. 
Standard models available in steel, stainless steel, 
rubber lined steel or nickel-plated brass. Custom models 
engineered to special requirements. 


other CFC products 


Purivac Insulating Oil Conditioners 
High Pressure Hydraulic Filters 
Magnetic Separators 
Plating Filters 
Coolant Clarifiers 
Oil Burner Filters 
Compressed Air Filters 
Dri-Pure Water-Oil Separators 
Pre-Coat Filters 
Water Filters 
Beverage Filters 
Pharmaceutical Filters 
Automatic Tubular Conveyors 


Write for literature 
or engineering help 
covering your 


filtration problem. 


Honan-Crane Filters offer 
“clean oil” filtration in diesel, 
turbine, hydraulic, metal- 
working and quenching opera- 
tions. Bulk refill models pro- 
vide depth filtration with cel- 
lulose medium for additive 
oils and Cranite (fullers earth) 
medium for straigth mineral 
oils. Multi-cartridge models 
feature six different types 
of cartridges that may be used 
interchangeably depending on 
type and degree of filtration 
desired. Flo-Pac models, in- 
stalled in line, handle flow rates 
up to 900 gpm. All have quick- 
opening covers for ease in 
changing refills. 


Diesel and gasoline engines 
get complete protection 
against the damaging ef- 
fects of dirty oil with Mich- 
iana Lube and Fuel Oil 
Filters. Designed for low 
cost filtration and proven 
in thousands of installa- 
tions. “Throw-away” or 
repackable filter elements. 
Available in a wide range 
of sizes and models. 


CFC COMMERCIAL FILTERS CORPORATION 


MELROSE, MASSACHUSETTS «+ LEBANON, INDIANA 
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These compact, streamlined cylinders, that 
require 1% less installation space than the con- 
ventional type, slip easily into the hard-to-reach 
places, because the O-M Special Interlocking 
Mechanism eliminates both tie-rods and project- 
ing end caps. Besides, the precision honed, seam- 
less steel cylinder body can be turned down to 
fit in unusually tight spots. 
Other important features that reduce main- 
tenance costs and step up efficiency include: 
® Two point Bearing, one on piston and one in 
rod gland provide better balance and protect 
against drag on rod—giving O-M the lowest 
co-efhcient of friction at low or high speeds; 
@ End Covers (head) machined steel; 
@ Leather Back-ups on Hydraulic cylinders pre- 
vent extrusion on end plugs—O-ring seals; 
®@ Piston Packings—self-adjusting U-cup, Vee, or 
ring type; 


September, 1956 


Write TODAY for FREE cata- 
log showing cylinders and com- 
plete line of mounting brackets. 


CYLINDE RS TIE-RODLESS 


(150 PSI AIR—UP TO 1500 PSI OIL) 


@ Rod Packings —self-adjusting U-cups for air, 
Vee-type for oil; 


@ Rod Scraper—cleans piston and protects rod, 
packing and bearing; 

Mounts — interchangeable, ductile iron or steel 
—easily installed without disassembling the 
cylinder; 

®@ Ports can be oriented to facilitate piping; 


@ All Cylinders tested at operating pressures be- 
fore shipment; 


@ Cylinder easily disassembled, inspected, serv- 
iced, and re-assembled. 


Available ina full range of sizes (114” to 8” bores) 
with standard, 2 to 1, or oversize rods with male 
or female rod end, and length of stroke to meet 
your requirements. Completely interchangeable 
parts. 


ORTMAN-MILLER MACHINE COMPANY 


1-143rd Street, Hammond, 


Name Position 
City. _Iene State 
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It will effectively handle all industrial acids, alkalis, solvents, or- 


c-V RINGS 


ARE INDUSTRY'S MOST 
UNIVERSAL PACKING... 


Countless successful applications of 
C-V Rings under the most severe serv- 


ice conditions have made this the clos- 
est approach to a universal packing. 


ganic and hydraulic fluids . .. temperatures from —120°F. to +500°F. 


...i8 equally suited to valves, pumps, mixers, hydraulic cylinders and 


ALWAYS | STACK 
GREATER HEIGHT 
THAN 
STUFFING or 

box NOMINAL 
CROSS. RADIAL 


ALWAYS STACK 
GREATER HEIGHT 
THAN 
STUFFING or 

NOMINAL 
RADIAL 


THICKNESS 


C-VH RING CONSTRUCTION 


like equipment. 


“John Crane’ C-V Rings have ex- 
tremely low coefficient of friction. ‘‘Break- 
out” friction is only slightly higher than 


running friction. 
TWO STYLES ARE AVAILABLE: 
C-VU RINGS for low pressure service 


—such as control and regulator valves 
handling gases and fluids, where it is nec- 
essary to have a very sensitive and resili- 


ent type packing. 
C-VH RINGS for high pressure service 


—for use in pumps, hydraulic cylinders 
and like services at pressures ranging to 
500 psi. and over. These rings are con- 


structed with a heavy wall heel to with- 
stand pressure requirements. They are de- 
signed to provide voids between rings, so 
that as the Teflon expands due to heat, 


this take-up room minimizes any excess friction in the stuffing box. 


“John Crane” C-V Rings are available in full line of standard sizes 


and male and female adaptors. Sizes can be molded to stuffing box 


specifications. 


Request Bulletin T-110. 


*“John Crane” C-V Rings are made from Chemlon—the best in 


DuPont Teflon. 


Crane Packing Co., 6405 Oakton St., Morton Grove, Ill. (Chicago 


Suburb). in Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


ES sy & 


SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES 


CRANE PACKING COMPANY 
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the various projects being carried 
out in government, college and in- 
dustrial laboratories throughout 
the country. However, the proj- 
ects deal primarily with civil en- 
gineering hydraulics. Out of the 
hundreds of projects indexed, we 
only found two which deal with 
industrial hydraulics and pneu- 
matics. Typical projects discuss 
pipe culverts, drainage and sand 
traps. If we haven't discouraged 
you, ask the Government Printing 
Office, Washington 25, D.C. for 
publication 218. Price is $1.50. 


Wants an Index 

Will you please inform us re- 
garding the address of the group 
sponsoring the J.1.C. hydraulics 
standards? We are anxious to se- 
cure copies of the standards show- 
ing symbols applicable to indus- 
trial hydraulic equipment. 

Also, are back volumes of Ap- 
PLIED HYDRAULICS available? Can 
we secure a complete index of all 
issues to date? 

W. H. WORTHINGTON 

Director of Engineering Research 
John Deere Waterloo Tractor Works 
Waterloo, lowa 

You can obtain copies of the 
JIC. Hydraulic Standards by 
writing to: Joint Industry Confer- 
ence, Box 182, North End Station, 
Detroit 2, Michigan. 

We are unable to supply com- 
plete sets of back issues for ap- 
PLIED HYDRAULICS. We do have 
available, many, but not all, issues 
published during 1954, 1955 and 
1956. Price per copy is 50c. 

A copy of the January 1956 
fluid power index has been sent to 
you. This index provides you with 
a complete bibliography of fluid 
power material published during 
the last 25 years. 


Cup Expanders 
Can you furnish us with the 
names of concerns who make hy- 
draulic cup expanders. 


c. P. KAPLAN 
Purchasing Agent 
Owatonna Tool Company 
Owatonna, Minnesota 


HPL Mfg. Company, Cleveland, 
Ohio can supply cup packing ex- 
panders. Perhaps readers can sup- 
ply names of other sources. YYY 
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A New Material 
for Hydraulic and 


T. L. PARKER Vice President 
Columbia Steel and Shafting Co. 


Interior scaling and flow resistance—magnified by the 
introduction of the newer, high speed hydraulic fluids— 
point up a problem that is not entirely new to designers 
and engineers in the hydraulic and diesel fields. Oxidation 
and scale adhering to tubing walls can restrict flow in 
fluid systems, causing pressure changes and forcing the 
system to function at a substandard rate of efficiency 
This same scale, loose and circulating, of course causes 
additional damage and premature deterioration of valves 
and pumps. The introduction of any other type of foreign 
matter or dirt, during or after manufacture, would have 
the same general effect 

A new tubing, now available in commercial quantities, 
is providing a logical solution to the problem. Marketed 
under the name of Summerill HYDRALUSTER, it has 
an exceptionally smooth, bright and clean surface on both 
interior and exterior walls. Produced by an annealing 


District Offices: Buffalo * Chattanooga * Cleveland * Dayton 
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Diesel Lines 
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process that regulates the cooling cycle as meticulously 
as the heating phase, Hydraluster is highly resistant to 
oxidation, and the smooth wall finish is not conducive 
to dirt adherence. Initially clean, the tubing is shipped 
fully protected by special preservatives, and it can be ‘Abts 
provided in individually capped lengths. The preserva- 
tives are easily removed with good grades of commercial 
solvent. 

An interesting by-product of the silver-bright finish ts 
the sales appeal it adds to OEM equipment. Hydraluster 
has the inherent strength and exceptionally fine working 
properties of steel, and is available at standard hydraulic 
tubing prices. 


SAMPLES and SPECIFICATIONS: While supplies last, we'll 
gladly send you a sample of HYDRALUSTER. Your 
name, on company stationery, will bring specifica- 
tions, descriptive literature and the sample by 
return mail. 


Tubing Company Division-Columbia Steel & Shafting Co. 


PITTSBURGH 30, PA. DEPT. NO. I-10 


* Hartford * Philadelphia * Pittsburgh * Milwaukee * Chicago ont 
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PACKINGS 


Pands for Custom 


Designed Packings 


A business grows on product acceptance .. . 
heavy demands for IPC’s custom designed pack- 
ings, oil seals and precision molded products have 
forced expansion of engineering and manufactur- 
ing facilities. Ground breaking ceremonies in 
Bristol, New Hampshire took place only a few 
weeks ago and full production in the first unit of 
these new quarters is expected by late °56. 


OIL SEALS PRECISION MOLDING 
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Today . . . and tomorrow .. . your best 
source for precision molded products is IPC. 
Regardless of how severe operating conditions 
might be, IPC will custom design oil seals, pack- 
ings or precision molded products to suit your 
application. Leather or special synthetic com- 
pounds . . . complete tooling facilities . . . call 
IPC first. 


INTERNATIONAL 
PACKINGS 


CORPORATION 
Bristol, New Hampshire 


PS 
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specify with 
confidence... 


Design engineers have confidence when they 
specify dependable Eastern Hydraulic Pumps and 
Fluid Motors. Exclusive Eastern features create an P 
economical, reliable, and compact unit for the heart LJ 
of your hydraulic mechanism. oe 


Lightweight construction of aluminum alloy 
housing, nitralloy gears and shaft, and close toler- 
ances assure longer service, higher volumetric 
efficiency, and more dependable operation. Various 


types of mountings are available for space saving 3 

installation. 
FLUID MOTORS by space require- 


4 


a 


100 Series — Heavy duty gear 700 Series — High pressure gear 2700 Series — Gear type fluid 
pump. Delivery from .1 to 5 gpm pump. Delivery from .6 to 9.6 gpm motor. Torque output — 0 to 15 
and working pressures up to 1,500 and pressures up to 1,500 psi. ft. pounds. 


Send for Eastern Hydraulic Catalog F-800. Con- 
tains valuable engineering diagrams and information. 


East INDUSTRIES, INC. 


100 SKIFF ST.. HAMDEN 14, CONN. 
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ELECTRO-HYDRAULIC SHAKER AIDS 


MISSILE RELIABILITY TESTS 


To simulate conditions encoun- 
tered on a missile launch so that 
vibration effects on full-system 
components could be recorded pri- 
or to actual flight, engineers of 
Northrop Aircraft, Inc., developed 
this midget shake test device. Af- 
fectionately called “Earthquake 
Ernie”, the unit is capable of gen- 
erating the same force as an auto- 
mobile crashing into a wall at 60 
mph during one-tenth of a second. 

Heart of this new test device is 
a two-stage electro-hydraulic servo . 


Final check on test set up is made on “Earthquake Ernie”. 
The shaker can be operated in vertical or horizontal position. 


valve. Built especially by the Ber- 
tea Products Company, this valve 
allows the needed precision con- 
trol of the hydraulic power. Selec- 
tion of electronic components 
which would perform satisfactor- 
ily with the hydraulic system was 
a major problem. It was solved by 
Northrop test engineers through 
the development of compensating 
electronic circuitry which permits 
the necessary increase in electron- 
ie capability to obtain the correct 
line of vibration. The power sup- 


fluid power 


ply for the hydraulic components 
is provided by a 75 hp electric 
motor driving a hydraulic pump. 

Prime mover of the device is a 
vibration exciter composed of the 
electro-hydraulic servo valve and 
the hydraulic system. An ampli- 
fier-like exciter transmits electron- 
ic impulses to the valve’s pilot 
spool, which controls the rapid 
precision movements of the piston 
rod to shake the specimen. Opera- 
tion is relatively simple. A push 
button controls the hydraulic pow- 
er supply, hydraulic pressure is 
built up to 3000 psi before ac- 
tual operation begins. Only two 
switches control the electronic 
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Illustration shows two-stage electro-hydraulic servo valve which 
allows the needed precision control of the hydraulic power. 
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Specially treated Sirvis- 
Conpor members avail- 
able in C/R Oil Seals 
greatly reduce torsional 
drag, won’t score shafts. 
They provide positive 
sealing over longer service 
life, are completely self- 
lubricating. Write for de- 
tailed information 


1203Eiston Avenue Chicago 22, illinois 
Offices in 55 principat cities. 
tn Canada: Distributed by Cuper Oil Seal Mfg. Co., 


Ltd., Hamilton, Ontaric 


REASONS and you'll 
see why you get better 
performance when you 


Export Sales: Geon International Corp., Great Neck, New York 


THESE 


BETTER 
POROSITY 
CONTROL 


The wide range of Con- 
por treatments . . . from 
practically unfilled to vir- 
tually non-porous leather 
permits packings with 
exact leakage and lubri- 
cation control, increased 
life. Stable in a wide vari- 
ety of oils, gases, solvents. 


‘MINIMUM 
FRICTION 


Want low sliding friction 
in hot, fast, high pressure 
applications? Sirvis-Con- 
por cups and packings can 
be custom-treated to your 
most exacting specifica- 
tions. Won’t chatter, score 
cylinders. 


SIRVIS 


Jee your telephone book. 


C/R Shaft & End Face Seale « Sirvene (synthetic rubber) — 
molded pliable parts « C/R Nen-metailic Gears 
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U.S. GASKET - BELMONT PACKING 
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ACKINGS 


TEFLON 


"Chemiseal” hydraulic packings — 
made of duPont TEFLON*—have 
zero swelling in all hydrocarbons, 
new synthetic hydraulic fluids and 
solvents. Unsurpassed in anti- 
friction properties, tough, resilient, 
non-flammable, long wearing, chem- 
ically impervious. Service temper- 
ature range from —110°F to +500°F. 


LEATHER 


“Belmont” hydraulic packings — 
made of selected leather in a choice 
of tannages, treatments and finishes 
providing products ranging from 
very soft to rock hard to suit indi- 
vidual operating requirements. 

Accurately molded, leak-proof, 
won’t score or abrade highly fin- 
ished surfaces. 

Ask your U.S. Gasket— Belmont 
Packing Distributor or write for 
literature. 

*duPont Trademark. 


United States Gasket Co. 
Camden 1, New Jersey 


The Belmont Packing & Rubber Co. 
Butler & Sepviva Sts., Phila. 37, Pa. 


BRIEFS / 
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components. One turns on the 
power, the other controls the fre- 
quency selection. 

The unit, which is no larger 
than a soapbox and uses no more 
current than a common household 
electric iron, has a 4 inch 
stroke. Northrop’s hydraulic test 
section is now working on an auto- 
matic control system which will 
further improve the efficiency of 
the shaker. vvv 


Excellent results have been obtained 
by Elect-Air Tool Co. by showing fluid 
power components “in the flesh’. Dis- 
tributor of Modernair products in the 
Los Angeles region, the company has 
been successfully using this mobile dis- 
play for some months. Designed to give 
demonstrations on the spot, the unit has 
helped project and design engineers as 
well as purchasing personnel to become 
familiar with actual products. Elmer Carl- 
son, sales manager of the company's 
pneumatic and hydraulic division was 
responsible for the creation of the dis- 
play unit. 


Aviation Test 
Equipment Symposium 


The third Symposium on avia- 
tion test equipment under the joint 
sponsorship of the Department of 
the Navy, Bureau of Aeronautics 
and Greer Hydraulics, Inc., was 
recently held at Forest Hills Inn, 
New York. 

Sessions were attended by over 
150 representatives of the Navy, 
Army and Air Force as well as 
overhaul and maintenance per- 
sonnel of United States and 
European airlines and airframe, 
engine and accessories manufac- 
turers. Discussions between Serv- 
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HSERVING MODERN 


INDUSTRY 


Regd Trade Mark 


DELIVERY PUMPS 


View of the 
3 ‘VSG’ 
Pumping Sets 


L.C.C. Northern Outfall 
Detritus Pits Scheme 


This scheme handles 200 million gallons of sewage per day. The 
layout consists of six Detritus Pits each having an inlet and outlet 
channel with the flow controlled by hydraulically operated penstocks. 
The pumping equipment consists of ‘VSG’ hydraulic auto pumps, 
storage tanks, contro! valves and operating desks. ‘Holding’ pressure 
On fam cen be maintained over long periods and a source of high 
pressure oil is constantly available. Each penstock is desk operated 
by valves for raising, lowering and suspending. These three opera- 
tions can also be carried out by hand at penstocks. 


View from control 


VICKERS-ARMSTRONGS cncinceas) LTD. 


Coregreund VICKERS HOUSE + BROADWAY: ENGLAND Cables: Vickerseng, London Telex 
East: Consolidated Engines & Machinery Co., Ltd., 5645, Pare, Montreal, Quebec. West: Galbraith & Sulley Ltd., 133! W. 6th Ave., Vancouver ? 
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NEW 9,000,000 tb. TESTING MACHINE 


WITH 


HELE-SHAW 
FLUID POWER 


Testing machine stands approxi- 
mately 60 ft. above and 16 ft. 
below test floor...weighs approx. 
450 tons. Loads are applied hy- 
draulically by a movable cylinder 
on a stationary piston, Hydraulic 
control is so sensitive that a can- 
die has been snuffed out without 
being crushed. 


LIKE A SKYSCRAPER on a prairie 
this new universal testing machine 
looms supreme in the newly-com- 
pleted addition to the Fritz Engineering Laboratory, Lehigh nt. 
Designed and built by Baldwin-Lima-Hamilton C orporation, it can apply 
loads up to 5,000,000 Ibs. in either tension or compression. 

The .. of this machine’s hydraulic system is a Hele-Shaw variable 
discharge fluid power generator with a leakage compensator control. The 
generator is operated remotely for varying discharge from zero to maxi- 
mum in direct proportion to the operator's input signal. In addition, it 
maintains constant output at any discharge setting regardless of the 
system pressure. 

Whatever your problem in high pressure hydraulic pumping systems, 
American Engineering Company can probably save you time and expense 
in planning and construction. Write for full data about Hele-Shaw for 
variable displacement (pressures to 3000 psi) or Hydramite for constant 
displacement (pressures to 5000 psi). 


—AMERICAN ENGINEERING— 


COMPANY 


DEPT. rs 141 WHEATSHEAF LANE & SEPVIVA ST., PHILADELPHIA 37, PA. 
dian Subsidiaries: Afflicted Engineering Corporations, Ltd., 
Montreal, P,Q... . Bowden Industries Lid., Toronto, Ont. 


AE products ore: Taylor, Perfect Spread and Vibra-Grate Stokers, Hele-Shaw and 
Hydramite Fluid Power, Lo-Hed Hoists, Lo-Hed Car Pullers, Marine Deck Auxiliaries. 
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ice personnel and manufacturer’s 
representatives sought to get solu- 
tions to troublesome shop and field 
problems. Some of these, it was 
admitted, might take several years 
of investigation and trial before a 
solution could be reached. 
Among papers discussed were 
“Specification Training for Ac; 
ceptance of Test Stands”, “Simpli- 
fication of Test Procedures”, 
“Simplification of Arrangement of 
Test Stand Controls”, and “Oper- 
ational Level Test Stands from the 
Standpoint of Various Aircraft 
System Requirements as Opposed 
to Overhaul Requirements”. YY 


Easily Accessible Power 
Package On Injection 
Molding Machine 


Designed to give faster cycles 
and high plasticizing rates, Wat- 
son-Stillman Press Division, Far- 
rell-Birmingham Co., Inc., have 
built a new 24 ounce horizontal 
plastics injection molding ma- 
chine, which incorporates a 
straight hydraulic mold clamp 
with an adjustable clamping 


stroke. Greater accessibility to 
pumping unit and piping has been 
achieved by an improved base de- 
sign. The pumping system consists 
of a radial piston type pump con- 
nected to a 60 hp 1200 rpm motor. 
The pump features an unloading 
control that reduces the pump 
stroke and functions to maintain 
the preset pressure continuously 
with automatic follow-up without 
excessive heating or power loss. 
A new prefill system designed with 
a shock piston for decompression 


relieves shock at the prefill valve. 
vvy 
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Compare actual O-ring samples 


Prove by comparison tests how Parker 
O-rings seal better and last longer 


For trouble-free leakproof sealing, 
you can depend on Parker O-rings. 
They are precision molded of su- 
perior compounds that have been 
developed as the result of thousands 
of tests. 

Elongation, tensile strength, com- 
pression set ratings, resistance to oils, 
fuels, chemicals, and high and low 
temperatures, are determined with 
care. Then, laboratory and service 
tests make sure that all rated char- 
acteristics are held. 
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From Parker you can get exactly 
the right O-ring for your specific ap- 
plication. We invite you to compare 
Parker O-rings with any other make. 
Our engineering service will also 
help you with designing problems. 

Send for complete engineering 
data today. Mail the coupon for 
your free data book or ask your 
Parker O-ring distributor for a copy. 


RUBBER PRODUCTS DIVISION 
The Parker Appliance Company 
17325 Euclid Ave., Cleveland 12, Ohio 
1538 So. Eastern Ave., Los Angeles, Cal. 


ker 


Hydraulic and fluid 
system components 
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Laboratory and service tests check 
compound resistance to oils, fuels and 
chemicals at high and low temperatures 
... assuring the long life of Parker O-rings. 


Precision molding by exclusive, auto- 
matically controlled methods assures 
close-tolerance fits. Parker has molds for 
296 standard O-ring sizes. Send for data. 


Whatever your spec on service, shape, 
tolerance, surface smoothness . . . one 
of Parker’s special rubber compounds 
can be custom molded to meet the need. 


RUBBER PRODUCTS DIVISION 
Section 518-A 


The Parker Appliance Company 

17325 Euclid Ave., Cleveland 12, Ohio 
[) O-ring Catalog No. 5701 

[] Custom-molded Rubber Cat. No. 5810 
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KEEP IT CLEAN. 


‘Te say that every pipe line needs a Dollinger 
filter is certainly an exaggeration. However, 
nearly all air-operated tools, instruments, con- 
trols, and industrial processes must be protect- 
ed from destructive dirt, dust, pipe seale, and 
condensates ... and nothing does this job bet- 
ter than a Dollinger Pipe Line Filter. 

For application where dirty liquids are col- 
lected, filtered, or recirculated Dollinger offers 
the Staynew Hydraulic Filter illustrated at the 


by Phil Tration 


MODEL HF 
HYDRAULIC FILTER 


right. Its exclusive radial fin design provides 
maximum filtering area in minimum space. 
Ideal for use with sump pumps. 

Whatever your filtration problems, why not 
talk them over with a Dollinger engineer . . . 
call today, or write for Bulletin 330 which de- 
scribes Staynew Hydraulic Filters. Dollinger 
Corporation, 65 Centre Park, Rochester 3, N. Y. 


DOLLINGER. 


STAYNEW FUTERS | 
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NEW HOUGHTON PACKING DESIGN 


ELIMINATES THREE EXTRA PARTS— 


SIMPLIFIES TRICKY ASSEMBLY 


In this automobile carburetor, one VIX-SYN ""U" cup packing replaced 
an assembly of three separate parts—thanks to Houghton for coming 
up with this cost-cutting idea. 


By using a Houghton VIX-SYN synthetic Rubber “U”’ cup 
packing, Houghton experts built superior performance into a 
simpler unit. There’s only one part to machine, and assembly is 
so simple anyone—even the most unskilled worker—can do it. 


The rubber “U”’ cup packing simply snaps on. 


The result is a piston assembly that gives superior service, yet is 


far easier and cheaper to make than before. It’s one example of 
the many ways Houghton packings reduce costs and solve 


design problems. 


Be sure you are using the newest and best in packings and 
packing knowledge. Make a habit of talking to Houghton 
whenever you’re working with packing applications. Just call 
your Houghton Man—or write E. F. Houghton & Co., 303 W. 
Lehigh Ave., Philadelphia 33, Pa. 


Now—with one Houghton packing 
replacing three parts—there’s only 
one machining job, no assembly 
problem. Nearly 17 cents saved per 
carburetor. 


AFTER PACKINGS 


BEFORE 
++ products of 


Once it took five separate parts plus 
a tricky peening job to produce this 
piston assembly. For something so 
small, it was complicated —and costly i 
—to make. 


Ready to give you 
on-the-job service ... 
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SIMPLE CIRCUIT 


COMPLEX CIRCUIT 


ROPER 
Serves Both Best 


The key to any hydraulic system is the pump. It must have the proper character- 
istics in relation to the other equipment in the circuit — whether simple or 
complex. It must also be dependable and have the stamina to provide long and 
trouble-free service. Roper Rotary Pumps Aave the attributes that are so neces- 
sary to effect optimum performance, and you can count on them for successful 
control of circuits involving either tons or pounds. On your next hydraulic 
problem, investigate Roper Rotary Pumps Find out how they can be the key 
to a dependable hydraulic system 


PUMPS TO 1000 P.S.I. 


HYDRAULIC 
PUMP-MOTORS 


High Torque Low Speed 
Up to 11.5 H.P. output 


SEND FOR CATALOG 956 AND SPECIAL BULLETIN 22 


GEO. D. ROPER CORPORATION 
709 Blackhawk Park Avenue 
Rockford, Illinois 
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Personnel Rescue Hoist 
Hydraulically Operated 


A new personnel rescue hoist 
system applicable for all airborne 
winch installations, although its 
development is primarily aimed 
at helicopter users, has been in- 
troduced by Vickers Incorporated. 

The hoist is a self contained hy- 
draulically powered unit which 
provides maximum flexibility in 


installation and maintenance. It is 
a basic 600 lb capacity hoist ex- 
panded to include ail controls and 
special protective devices needed 
for rescue winch operations. The 
unit can be quickly and easily in- 
stalled and can be just as readily 
removed. 

Two hydraulic lines plus elec- 
trical control switches and their 
wiring are the only permanent in- 
stallation required. The hydraulic 
lines extend between the hoist 
mounting area and a mounting 
point for the hydraulic pump. In- 
stallation of the packaged hoist is 
accomplished by simply bolting 
the hoist and its support to the 
mounting area and connecting 
two hydraulic fittings at one end 
of the existing plumbing. A pump 
is installed on the engine and con- 
nected to the plumbing at that 
point. An electrical connection 
completes the installation. 
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SELECTOR VALVES 


| 
The leak rate of ordinary oil vs. Suntac was measured in test machine simulat- 
ing a typical leak in a hydraulic system. Oil viscosities were equal, time and ie 
LEAKAGE WITH LEAKAGE WITH pressure conditions identical. The simple act of switching from the ordinary die 
SUNTAC O!L = ORDINARY OIL oil to Suntac, without any other changes, reduced oil leakage by 50%. Sine 


PRESSURE SYSTEM DESIGNED TO LEAK 


If you’re having troubles with excessive oil A change to a Suntac oil can lower your oil Be 

leakage, a Suntac® oil can help you. Because of _ costs... improve housekeeping... result in safer 

their unusual anti-leak characteristics, Suntac | working conditions. 

oils reduce oil consumption up to 90%, users Your Sun representative can tell you more 

report. about Suntac oils. Or write for Technical Bul- re : 
Suntac oils will not gum up or otherwise _letin 23. Address Sun Or Company, Phila- fee : 

harm circulating systems. These oils are high- delphia 3, Pa., Dept. AH-9. rine 

quality petroleum products with a life expect- oe 

ancy longer than that of ordinary hydraulic bs od 

and circulating oils. <j 0 C i 

® y 


INDUSTRIAL PRODUCTS DEPARTMENT aa 


> N L Cc O M P A Y Philadelphia 3, Pa. 


CO. 


IN CANADA: SUN OIL COMPANY LIMITED, TORONTO AND MONTREAL aa 
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ORDINARY SUNTAC 
| 
pressure 
GEAR PUMP LEAK 
al 
PROVES SUNTAC CUTS OIL LOSSES UP TO 50% ae 


coordinated 
shipments, the same high quality standards, one responsibility 


One source for component parts really pays off... 


are just a few of the many advantages. H-P-M is the source 
for a complete line of pumps, power units, valves, cylinders 
and system accessories. H-P-M's experience background in 
the design and building of hydraulic systems can be a 
real help when needed. Write today for a 
complete catalog. Ask for Bulletin 1101. 
Make H-P-M your standard for savings. 


HYDRAULIC POWER DIVISION 


PRESS MFEFG.CO. 
Mount Gilead, Ohio, U.S.A. 
DIVISION OF KOEHRING COMPANY 
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Power Package 
For Milling Machine 


The Crane Company of Chicago 
uses this power package to operate 
a planetary milling machine which 
automatically machines large valve 
bodies, up to 10 inches in diam- 
eter, finishing all three flanges at 
once, 

This unit, built by J. N. Fauver 


Company, Inc., includes one single 


and two double vane pumps, driy- 
en by a 74% hp single end motor. 
Reservoir capacity is 200 gallons. 
All flow control valves were 
mounted for easy access for speed 
adjustments, except the uncompen- 
sated controls which are the sand- 
wich type, between the valves and 
the subplates. All four-way valves 
and connections to the machine 
were piped to the outlet manifolds 
on both ends of the unit. Special 
circuits were required to eliminate 
the jump when cylinders started to 
feed from a stop position. vv" 


Planning 


For Future 


On July 16, the Cross Compa- 
ny, Detroit, inaugurated its own 
engineering school, one of the first 
of its kind in the machine tool in- 
dustry. 

To overcome the shortage of en- 
gineers and designed to fill the 
particular future needs of the com- 
pany, the school will train machine 
designers for the expanding auto- 
mation machinery and special ma- 
chine tool bu‘iding operations. 

Under the supervision of Joseph 
H. Cohen, students will receive a 
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that’s how 
New Oil-Ilmmersed Solenoid 
can perform for you 


Decco’s OIL-IMMERSED solenoid is so superior in performance 
and dependability, it is in a class by itself. Here are some of its 
outstanding features: 


2. Unbelievably little wear. 


4. Operates 35° to 50° cooler than standard types. 


6. Solenoid is completely sealed in compact, die-cast 
housing. 


8. Shock-mounted in two directions. 


Decco Standard Solenoids are built in a 
complete range of sizes and types. Write 
for complete information. 
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SOLENOIDS 

DETROIT COIL COMPANY 

2435 HILTON ROAD, FERNDALE 20, MICHIGAN: 
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R/M VEE-FLEX, 


America’s Most Copied 


PACKING 


* DESIGNED FOR EVERY PISTON AND ROD * ROCK-HARD 
RINGS * POLYMER SATURATED FABRIC * PRECISION TRIM- 
MING * PROPER INTERFERENCE FOR AUTOMATIC SEALING 


Why you always get better 
sealing with RIM VEE-FLEX 


R/M MAKES A COMPLETE LINE 
OF MECHANICAL PACKINGS 


R/M’s line of molded 
hydraulic and pneumatic 
packings includes: 
VEE-FLEX PACKINGS 
VEE-SQUARE PACKINGS 
HOMOGENEOUS VEE- 
RINGS 
FABRIC PISTON CUPS 


Raybestos-Manhattan combines top- 
flight design engineering with superior 
molding techniques. The result is an out- 
standing packing—in this case Amer- 
ica’s most copied packing. Whatever 
your hydraulic application, you can 
count on getting perfect performance 
from this self-sealing, self-adjusting 
packing—even at pressures in excess 
of 6000 psi. A fine seal results even 
when the equipment is motionless. 


PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 


For complete information, send for booklet 


FACTORIES: Bridgeport, Conn.; Manheim, Pa.; No. Charleston, S.C.; Passaic, N.J.; Neenah, Wis.; Crawfordsville, Ind.; 
Peterborough, Ontario, Canada 
RAYBESTOS-MANHATTAN, INC., Packings « Asbestos Textiles + Industrial Rubber, Engineered Plastic, and Sintered 
Metal Products «+ Abrasive and Diamond Wheels + Rubber Covered Equipment « Brake Linings » Brake Blocks ¢ Clutch 
Facings + Laundry Pads and Covers « ing Balls 
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concentrated learning program for 
26 weeks. The courses will include 
sessions on standard and special 
machine tools, engineering funda- 
mentals and drafting techniques. 
Emphasis will also be placed on 
working habits and personal con- 
duct in business. After this train- 
ing period students will be trans- 
ferred to productive work in the 
company’s engineering depart- 
ment. Every six months a new 
group will be invited to join the 
school. 

This program, according to 
Ralph E. Cross, executive vice 
president, is not a substitute for 
an engineering degree and all 
trainees will be encouraged to 
complete their formal engineering 
training at night. vv 


Over 35 Years 
Faith In An Idea... . 


. . « is the title of an attractive 
24 page booklet, published by the 
Oilgear Company. 

It tells the story of an idea in 


, the early 1900’s—of a fluid power 


variable speed transmission which 
could convert constant input speed 
into variable output speed, control 


Walter Ferris 


speed from zero to maximum, 
draw input power only in propor- 
tion to output demand, pressure 
lubricate with fluid in the system 
for greater durability, and meet in- 
dustry’s power transmission needs. 
Faith in this idea kept Walter 
Ferris, vice president and consult- 
ing engineer, pioneering, design- 
ing and developing for more than 
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animportant entry into an important field 


A NEW DRY COIL, DUAL STAGE ELECTRO-HYDRAULIC SERVO VALVE... Over two years in development 
..Now ready to perform critical tasks in the control of piloted aircraft and guided missiles. Designed to achieve greatest 
possible reliability, a mechanical , together with a frictionless hydraulic seal, 


provides extreme sensitivity without the on specific applications are invited. 


HYDRAULICS, LIMITED A SUBSIDIARY OF BORG-WARNER CORPORATION 
WES On 10918 Burbank Bivd., North Hollywood, Calif., Dept. A-H 


Export Sales: Borg-Warner International e 36 South Wabash Ave., Chicago 3, Illinois 


waarmee ‘ 
Eastern Representative: Mr. W. R. Beckerle e 14 South Boro Lane, Glen Rock, New Jersey e Telephone Glibert 4-2094 
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Arctic Cargo Carrier Depends On 


wen 
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Saves 40% Space! 
No Tie Rods For Greater Strength 


Differential axle loading through T-J Spacemaker Air 
Cylinders forms a controlled walking beam in this Tera- 
cruiser, designed and produced for the Army Ordnance 
Corps by the Four Wheel Drive Co., Clintonville, Wis. 


Weight of cylinders was important factor in choosing T-J 
Spacemakers, which reduce weight while providing same 
displacement and extra high safety factor. Fast delivery and 
space-saving features also favored T-J. Exclusive with T-J are 
new Super Cushion Flexible Seals for Air (to 200 P.S.1.)... 
and New Self-Aligning Master Cushion for Oil (to 750 
P.S.I.). Hard chrome plated bodies and piston rods are 
standard, at no extra cost. Wide range of styles, capacities 
... 64,000 combinations of the shelf! Write for bulletin 
SM-155-3. The Tomkins-Johnson Co., Jackson, Mich. 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 


Ta wactmanee room ter 


ALL MODELS... 
OFF SHELF 
DELIVERY 


MEETS WITH 
ALL Jic 
RECOMMENDATIONS 


TJ) 
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Linear VEE-DAM rings make other hydraulic packing obsolete 


INloo OTHER PACKING DESIGN has ever done it! But 
now LINEAR assures split V-Ring packing that's absolutely 
leakproof, regardless of the fit at the ring joints! 


Even when gaps occur, through careless assembly or 
variations in bore size, LINEAR VEE-Dam RINGS completely 
eliminate labyrinth flow. Sturdy rubber dams (A) in the 
grooved hinge area of each ring hermetically seal center 
groove sections when rings are stacked together. And 
lateral leakage is prevented by external abutments (B) 
on ring shoulders. 


LINEAR VEE-DAM RINGS save on installation and mainte- 
nance ... last longer ... reduce down time. They're the first 
real achievement in hydraulic packing design for a quarter 
century. We're molding them in a variety of sizes and 
compounds to meet extremes of temperature and pressure. 


GET ALL THE FACTS NOW! “PERFECTLY ENGINEERED PACKINGS” 


LINEAR, Inc, STATE ROAD & LEVICK ST., PHILA. 35, PA. 
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Industrial BRIEFS / 


Hydraulic 
14 years until finally it effected a 
- major contribution to the develop- 
Equipment ment and acceptance of fluid pow- 
er by industry. By 1920, Ferris’ 


for PEAK PERFORMANCE ADEL Hydraulic fluid power drive was recognized 


Valves and Pumps are setting new and ever higher as commercially acceptable and in 
standards for precision in manufacturing and efficient 1921 the Oilgear Company was in- 
performance in operation. Following are but a few of the corporated to manufacture and 
wide variety of models to meet all operating conditions. market radial piston variable vol- 


ume fluid power pumps, motors 
and transmissions. 

The brochure illustrates some of 
the many machines used in the 
manufacture of the firm’s products 
and machines and applications of 
Oilgear fluid power. vvv 


vo with spring-centered, set, 


Flows to 28 gpm. 


For 1000 psi service with rated capacities ot 
1800 rpm of from 1.5 to 46.8 gpm. 


This self-powered, truck-mount- 
ed unit, capable of starting jet 
engine aircraft with pneumatic 
energy in less than 30 seconds, has 
been developed by Greer Hydrau- 
lics, Inc. The unit consists of a 


gas engine driven two stage com- 
pressor which can deliver 125 ° . 


c ted type maintai tant flow over 


P 


wide differential pressure range. No drain line 
required. 1500 psi. 


Relief, Sequence and Unloading valves. 
Direct or remote operation, 50 to 1500 psi 
range. 


pounds per minute of air, at 55 
psia and 550 degrees Fahrenheit 
2 or 3 position detent. With or without dog outlet temperature. Air from the 
or lever. Can be used as 4-way valve in small Valves allow free flow in one direction only. starter to the plane is delivered 
circuits. 1000 psi. Many variations avaliable. pul. through a 30 foot flexible hose. 
After the engine is started, the 
starter unplugs itself automatical- 
ly. The starter unit is constructed 
as a box-frame with removable 


For complete engi 
neering specifications 
and counsel, Address 


ADEL PRECISION 

Propvcts, Division ale I 
pi ER panels. No spec ial tools are re 
Corporation, 10771 quired to maintain it. vvv 


Van Owen Street, 
Burbank, California 


Test Stand Doubles 
Inspection Speed 


As many as four tests can be 


Manufacturers of Industrial Hydraulic Valves and Pumps 


DISTRIBUTORS: AIR-DRAULIC EQUIPMENT CO., HOUSTON, TEX. * AIR & HYDRAULIC ENGI- 
NEERING CO., NEW HAVEN, CONN. * RUSS CHAMBERLIN COMPANY, PORTLAND 14, ORE. 
J. BOYD COATES, GLENSIDE, PA. * CORBY SUPPLY COMPANY, ST. LOUIS, MO. * FRANK T. 


DONNELLY COMPANY, PITTSBURGH 38, PA. * HASKEL ENGINEERING & SUPPLY CO., GLENDALE : a 
4, CALIF. * HASKEL ENGINEERING & SUPPLY CO., SAN FRANCISCO 7, CALIF, * AIR-DRAULICS run at one time on a single hook 
COMPANY, PHOENIX, ARIZ. * INDUSTRIAL an & HYDRAULIC sQUiP. co., peTaoit 15, micH. up on this specially designed hy- 
LINCOLN SUPPLY COMPANY, PROVIDENCE, R. |. * L. H. MONSEES, INDEPENDENCE, MO. * TH 4 . shi . 
NEFF ENGINEERING CO., FORT WAYNE 3, IND. + POWER DRIVES, INCORPORATED, BUFFALO, draulics testing machine. The unit 
N. Y. * SCOTT EQUIPMENT & ENGINEERING CO., DAYTON 10, OHIO + ROBERT TAYLOR & SONS, was installed by Aero Supply Mfg. 
SALT LAKE CITY 10, UTAH * WYATT SALES COMPANY, CLEVELAND 15, OHIO 
TRI-STATE SUPPLY COMPANY, BROOKLYN 33, N. Y. Continued on page 38 
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Here are the world’s finest power cylinders 


...competitively priced! 


This ad is written for the man who has thought all cylinders are 
“pretty much alike.” That just isn’t so, and your Hannifin man would 
like an opportunity to show you why... 
He'll show you design features that other cylinders simply do not have... AIR AND HYDRAULIC 
extra quality workmanship at critical points that pays off in longer life | i€i ee 
...accessibility that simplifies their infrequent maintenance. And when he et 
talks price and delivery, you will find these better features cost you no more, POWER CYLINDERS 
can often be delivered sooner. 
We think you'll agree that it pays to standardize on Hannifin cylinders, 


COMPLETE CYLINDER FILE 


Write for your copy of this new 
Hannifin Cylinder File . . . complete, 
easy-to-use, easy-to-order-from 
information on five lines of Hannifin 
Cylinders. Write Hannifin Corporation, 
545 S. Wolf Road, Des Plaines, Ill. 
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why wait 


CYLINDERS 


AIR OR HYDRAULIC 


Don’t let cylinder delays hold up your production. Carter will 
give you IMMEDIATE DELIVERY on standard cylinders — 
any bore size, any mounting, any stroke! This is due to our recent 
100% expansion in plant capacity, 3 shift operations, and the 
exclusive CARTER design which permits off-shelf assembly from 
standard parts. 

This is the way we can and do serve our customers, regularly, day in 
—day out. We will serve you the same way. Call on us today 
for IMMEDIATE DELIVERY. 


BUILT-IN AIR . CARTER Cylinders feature: 


VALVE VALVES 
STRENGTH - DURABILITY — Precision 
m4 = ba honed heavy wall tubing . .. 10 to 1 
safety factor. . . heavy duty chrome 
plated rod as standard. Long life, leak- 
proof performance. 


SIMPLICITY OF DESIGN — Integral cast 


"COMPLETE FILE OF Ue steel head and mount united with cylinder 


All the details you need. Prices, wall by means of key type lock ring. 360° 
specifications, spare parts infor- orientation of pipe ports. Leakproof 
mation. Send for your complete construction. 

file today. EASY MAINTENANCE — Easily disossem- 


\ bled. Replacement of ports is simple, 
- : quick. No skilled help needed. Cartridge 
\ Rod Bearing allows on-the-job replace- 
wa nd ment without disassembly of cylinder. 


SPACE SAVING ADVANTAGES — No 
bolts, no tie rods... Carter’s compact 
design of both cylinder and mount saves 
40% in space. 


| NCORPORATEE 
2972 Bernice Road Lansing, HMinois 
' Phones: Lonsing—GRanite 4-3305 *Chicopon 


AIR 750 LB. 1500 LB. 
CYLINDERS HYDRAULIC HYDRAULIC 


for delivery on... 
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Co., Inc., to test precision control 
valves for leaks, holes and pressure 
drop. 

A completely aeronniaiin d unit, 
it is equipped with a 22 gpm 500 


psi fuel pump. and is designed for 


pumps which can deliver 50 gpm 
at 1509 psi. Also built into the ma- 
chine, are a D.C. power supply, 
electric stop clock, and a high 
pressure fuel booster capable of 


delivering 3000 psi static pres- 
sure. 

The new equipment has im- 
proved testing efficiency, and re- 
duced overall cost of inspection. 
Previously a good deal of manual 
setup time was required for each 


special inspection. 


New Hydraulic 
Attachment Affords 
Greater Versatility 


A new design of a hydraulically 
actuated bulldozer tilting attach- 
ment is now in use on two models 
made by Caterpillar Tractor Co. 

Heart of the new arrangement is 
a large hydraulic cylinder which 


replaced the left bulldozer blade 
brace. With the right hand brace 
adjusted to its neutral position 
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HOW IT OPERATES 
When the load bearing cylinder is to be 
raised, the directional valve is moved into 
the raised position and oil flows into either 
port 1 or 3 of the lock valve. (The port not 
used may be plugged or used for a pressure 
gauge.) Port 2 is connected to one end of 
the double-acting cylinder which will move 
the load. 

The oil flowing into port 1 or 3 opens 
nylon check valve 4. The spring behind this 
valve is very lightly loaded. The oil flows 
through the spool and out port 2 into the 
cylinder, raising the load. 

When the directional valve is put into 
neutral position, valve 4 closes instantly, 
preventing the oil from returning through 
port 2, and therefore locking the lifting 
mechanism into place. To lower the load, 
oil is applied to the other end of the double- 
acting cylinder, forcing oil back into port 2. 

In order to discharge the oil back to the 
directional valve through either ports 1 or 
3, it is necessary to open nylon valve 5. 
This valve is held by piston 6 and the loaded 
spring 7. 

Loads on this spring may be varied at the 
factory —a typical load being 1200 psi. 

The instant the valve is opened pressure 
is exerted against the large area of piston 6 
and the pressure required to hold the valve 
open is reduced to below 150 psi. This de- 


RACINE * WISCONSIN 


Hydraulic 
Lock Valve 


PROVIDES POSITIVE LOCK OF LOADED 
HYDRAULIC CYLINDERS UNTIL FLOW IS 
DELIBERATELY REVERSED .. . PREVENTS 
GRADUAL DROPPING 


@ WEBSTER’S new Model WV Hydraulic Lock 
Valve has been designed to eliminate a common 
fault in many hydraulic systems—the gradual 
dropping of loaded cylinders due to seepage of 
fluid around the spool of a standard hydraulic 
directional valve. 

This new lock valve is particularly important 
on equipment like road building machinery, agri- 


cultural equipment, materials handling equip- 


ment and other lifting applications. It has a 
capacity of up to 20 gpm, at pressures up to 
1500 psi. 


City, Zone & State 


sign feature eliminates the necessity of ap- | 
= high load during the entire lowering Write today for complete information 
stroke. 
| Please send us complete information 
| on WEBSTER’S WV Lock Valve 
OIL HYDRAULICS DIVISION C] Please send catalog on complete WEBSTER line 
WEBSTER Nome 
l 
& | Company 
Street 
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MANUFACTURERS OF A COMPLETE LINE OF OIL HYDRAULIC PUMPS FROM 1/5 TO 30 GPM CAPACITY 
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! 


NEW 
| 


ISOK NycrauliCcs. 


anywhere in the 


a Yes, look at hydraulic equipment anywhere. 
Chances are you'll find a Weatherhead fitting on 


nine out of every ten installations. 


This is true in every field from manufacturing to 
ditch digging. For instance, over ninety-five percent 
of all high pressure hydraulic lines are secured with 
Weatherhead Ermeto® fittings. Introduced by 
Weatherhead over twenty years ago, Ermeto® has 


continued to be industry's leading flareless fitting. 


Weatherhead is recognized as the only complete 


single source hose and fittings line. 


THE WEATHERHEAD COMPANY, Fort Wayne Division 


128 West Washington Blvd., Dept. A-9, Fort Wayne, Indiana 
In Canada: The Weatherhead Co., Ltd., St. Thomas, Ont. 
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BULK HOSE AND 
ERMETO® REUSABLE HOSE ENDS 


HOSE DRAIN AND 
SELFALIGN® FITTINGS ASSEMBLIES SHUTOFF COCKS 


BRASS FITTINGS 
DASH CONTROLS 
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for your packing problems 


Let our packing design specialists help you 
determine the right packing for each specific job. 
Your special needs are followed to the letter . . . 
MARSH packings are built the way you 
need them . . . to give dependable service 
for a long long time. 


MARSH THERMO LEATHER PACKINGS 


IMPREGNATED WITH SYNTHETICS 


ARE DESIGNED “RIGHT” FOR THE NEED 


Quolity and Dependability 
Backed by 55 Years of leadership 
against low to 


CUP PACKING O V PACKING 
A piston packing 
moderate | 

pressures. 


and 


A multi-lip rod, 
| packing against 
¥ medium or high 
pressures. 


pressures. 


U PACKING 


A single-lip rod 
or piston 


FLANGE PACKING 


mo gp A single-lip pack- 
ing against low 
| to moderate high 


for use on cylin- 

ders and con- 

trols, low or high 
pressures. 

NON-EXTRUSION OR 

BACK-UP WASHERS CUP AND HEEL WASHER 

For use with “0” 9 


For use against 


| re higher pressures 
keeps grit and P ae —eliminate pinch- 
dirt away from * 7 i ing due to too 
“O" rings. much clearance. 


Engineering and Consulting Service 
—_ MARSH field engineers to survey your packing — 


needs and make recommendations. 


C-W-MARSH comrany 


MAIN OFFICE AND FACTORY: MUSKEGON, MICHIGAN 


75 East Wacker Drive 101 Park Avenue 
Chicago 1, lil. New York 17, N. Y. 


548 South Border Road 1900 Euclid Avenue 
Winchester, Mass. Cleveland 15, Ohio 


SALES OFFICES: 
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either corner blade can be raised 
approximately 24 inches (28 
inches on the other model) above 
ground level by retracting or ex- 
tending the tilt cylinder. The cyl- 
inder is controlled from the oper- 
ator’s seat by a front mounted 

or rear-mounted—hydraulic con- 
trol which has an output of 42 
gpm at 1412 rpm with 1000 psi 
pressure. The pump is mounted on 
and driven by the engine rear 
power take-off, and the control 
valve is enclosed in the tank which 
is mounted separately on the rear 
of the tractor. vvv 


Electro-Hydraulic 
Control System 
Speeds Production 


Utilization of an electro-hydrau- 
lic control system on a new 1250/ 
1500 ton aluminum extrusion 
press makes possible high-speed 
extrusion of 24 inch long alumi- 
num billets of 5 or 6 inches in 
diameter, at a rate of over 50 per 
hour. 

This type control provides three 
different operating cycles: manu- 
al; autoamtic control for dies re- 
quiring butt shearing; and auto- 


matic control for self-cleaning or 
bridge-type dies. On both auto- 
matic control cycles the entire cy- 
cle pattern can be pre-set in a few 
seconds and then followed during 
an entire production run at a con- 
stant rate of operation. The press 
operator can vary the pre-set ex- 
trusion speed at any time required 
during a cycie. 

Sutton Engineering Company, 
builders of this press, had the Oil- 
gear and Raytheon companies de- 
velop the electro-hydraulic control 
system. vvv 


Continued on page 44 
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Stick 


Ring Stem Seals Ring Cover Seals—No Gaskets 
Reduce Friction 


Large Passages Provide Unrestricted Fiow 


RIVETT 
POINTS 
THE WAY! 


Alloy Body Castings 


Hardened Floating Piston— Precision Fitted 


-with Floating Piston! 


Valve Stem is Independent of Valve Bore 
in Rivett Hydraulic Pipe Mounted Valves 


Other Fine Features Benefiting 


Your Circuit Design and Operation 


Types: Hand, foot, cam, solenoid, pilot, oil pressure, 
air pressure, flow control, check, deceleration, 
relief, unloading, sequence, counterbalance. 


Sizes: 4", %", 1°, 1%", 1%". 


@ “Quad” Ring Stem Seals Reduce Friction 


@ Large Passages Provide Smooth, Full Capacity Flow Actions: Standard, spring-return, spring-centered, ; 

ball detent. 

@ Simple Design Assures Leakproof Operation 
@ Opens And Closes Smoothly, Positively P.S.1.: 1500 P.S.1.; 3000 P.S.1. oil service. 


Piston designs for any circuit. 


@ Operates Multi-Million Cycles At 1500 P.S. |. 


RIiveTrT, 


INCORPORATED Dept. aio 
Brighton 35, Boston, Mass. 


THE BETTER YOU KNOW HYDRAULICS THE BETTER YOU LIKE 


Get Catalog No. 204 to aid your circuit design. Complete 
drawings, specifications, cut-away views, tables, diagrams! 
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NCIH Papers 
Are Announced 


| Twenty-four papers will be pre- 

| sented at the 12th National Con- 7 
| ference on Industrial Hydraulics 
| 


in Chicago's Hotel Sherman, Octo- 
| ber 18 and 19. ‘ 
In the October issue of appLiep 
HYDRAULICS the complete Confer- 
ence program along with abstracts 
of most of the papers will be pre- 


sented. 

Raymond D. Meade, Conference 
Secretary has issued a preliminary 
program which includes papers 
covering: 


Hydraulic applications in atomic 
energy 


Higher speeds and pressure for hy- 
draulic pumps 


Comparison of open and closed- 
| center systems 


Teflon fcr packings and seals 


Hydraulic filters 


Measurement of pressure in pneu- 


matic components 


Problems in design of servos 


Now, cost-conscious engineers are Power steering for off-the-road high- 


way vehicles 


standardizing on DARCOVA PUMCUPS! Development of hydraulic starters 


Control of mass production tools 


Fire-resistant fluids 


Reason — On all types of air and hydraulic controls and mechan- Small press design. 
isms maximum volumetric efficiency is assured with Darcova Attendance at this Conference is 
Pumcups. Moreover, Pumcups outlast ordinary packing at least open to anyone interested in the 
3 to 1! field of fluid power. The list of 
subjects to be discussed accurately 
CHECK THESE OTHER ADVANTAGES TOO! defines the area of interest of en- 


gineers attending this two day con- 


@ Reduced operating speeds @ Lower power costs 
ference. 
@ Fewer shutdowns @ Longer cylinder life : a 
According to the preliminary 
© Smoother operation @ Closer contro program, four sessions will be held 


concurrently the afternoon of Oc- 
If your slippage is showing, write for Bulletin No. 4502 oo tober 18th. These will be: pumps, 


Darcova Pumcups for air and hydraulic mechanisms . . . or components and accessories, pneu- 
Bulletin No. 4401 on Pumcups for reciprocating pumps. matics. end serves. Fridey morn- 
ing sessions will be on mobile 
DARLING VALVE & MANUFACTURING CO. equipment, automatic machine 
tools, and aircraft systems. Fluids 
and presses will be the two Friday 
afternoon sessions. 

Registration forms for the Con- 
ference can be obtained by writing 
Raymond D. Meade, NCIH Secre- 
tary, Technology Center, 3300 5S. 
Federal. Chicago 16, Illinois. ¥¥¥ 


Continued on page 46 


Williamsport 15, Pa. 
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HEAT DISSIPATING 
COPPER-CLAD ROTORS 


im HOWELL series one hundred motors give you 


COOL-RUNNING EFFICIENCY, GREATER 
ABILITY TO WITHSTAND ABUSE 


The copper bar rotors of Howell Series 100 motors 
mark a basic difference between these and motors anes 
with cast aluminum rotors. Copper’s greater heat 
conductivity insures that internal motor heat is dis- 


sipated faster . . . before it can deteriorate vital 
insulation and shorten motor life. The diagram at 
left shows why . . . copper’s heat conductivity is 


91% greater than aluminum’s. 


What’s more, copper’s higher melting point . . . 
1083° F. against 660° F. for aluminum . . . plus 
the inherent uniformity and greater strength of 
Howell’s copper-clad rotors, means substantially 
more stability under overload conditions. 


COPPER There’s a world of difference in motors. Compare 
. - . and you'll specify Howell Series 100. 


GET THE Es THAT COUNT....specify HOWELL series 100 motors 


i smaller, lighter, better looking 
ring protectio n bled teel : Save machine and storage space, save 
bea dou S feet and frames won't shipping weight, and get new functional 
for longer motor life crack under stress streamlining that matches the motor to 
‘ your most modern machine design or 
On Series 100 TEFC motors, bearing Unlike cast iron, steel feet won't production equipment. Why put up 
cartridges defy dust and dirt, even when crack when mounting bolts are tight- with dust catching fins on a motor 
the motor is disassembled for servicing. ened too much... and Howell’s when sleek good appearance costs a0 
You can’t buy better assurance of motor steel frames take more installation more. ’ 


dependability. punishment. 


For more details on Series 100 


motors, write for Bulletin N-100-R 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 


PRECISION-BUILT MOTORS FOR INDUSTRY SINCE 1915 
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Future Events 
September 17-21: The In- 


strument Society of America, the 

llth Annual Instrument-Automa- 

National offers aed ce tion Conference and Exhibit. New 
York Coliseum, New York. 


October 2-6: SAE Aeronautic 

Top « quality O-Rings, Meeting, Aircraft Production For- 

’ um and Aircraft Engineering Dis- 

"a a, | - play. Hotel Statler, Los Angeles, 
California. 


dependably uniform, 8-12: 38th Annual 


Metal Congress and Exposition, 


Public Hall and Auditorium. 


de livered on time! Chelan Obie 


October 8-12: SAE Aircraft 
Committees A-3, A-6 and A-6C. 
Hotel Biltmore, Los Angeles, Cali- 


fornia. 


October 18-19: 12th National 
Conference on Industrial Hydrau- 
lics. Sherman Hotel, Chicago, IIli- 
Here’s the way National insures uniform high nois. To register for the NCIH, 

i - write Illinois Institute of Technol- 
quality in National O-Rings: ogy, Chicago, Ill. Conference Sec- 
All ingredients are of highest quality, carefully inspected before retary Raymond D. Meade. 


i : ing is d der strict controls to 
compounding. Compounding is done under stric 


insure absolute uniformity of batches. Molding is done on mod- 1956 Fall Meeting, National Fluid 
ern equipment by skilled veterans in O-Ring manufacture. Rings Power Association, Hotel Cleve- 
are given a complete precision trim, then complete inspection. land, Cleveland, Ohio. 


Every precaution is taken to insure that no O-Rings with cuts, eee 
scratches or mold defects are shipped. ; ~— at 

tional Industrial Exposition, De- 

A complete line of industrial O-Rings, including the new tn 

small cross-section rings, is available for prompt ship- junction with the exposition an 

ment from convenient warehouses. Prices are most extensive series of management- 

competitive. Call the nearest National Applications engineering conference sessions 

Engineer and prove this to yourself! will be held Oct. 23-26. The ex- 

position will feature new products, 

new methods and research devel- 


October 8-10: ASME—ASLE 


oll & GREASE SEALS Third Lubrication Conference, 
O- RINGS Chalfonte-Haddon Hall, Atlantic 
City, N.J. 


November 24-30: ASME An- 
NATIONAL MOTOR BEARING CO., INC. nual Meeting, Hotel Statler, New 
GENERAL OFFICES: REDWOOD CITY, CALIFORNIA York. N.Y. 
PLANTS: REDWOOD CITY AND DOWNEY, CALIFORNIA; VAN WERT, OHIO 
Curcago, IL. Room 462, McCormick Building, lArrison 7-5163 November 26-30: 22nd Na- 
CLEVELAND, O. 210 Heights Rockefeller Bldg., YEllowstone 2-2720 tional Exposition of Power and 


DALLAS, TEXAS 2520 West Mockingbird Lane, Dizon 17541 Mechanical Engineering. New 


Derroit, 13836 Puritan Avenue, VErmont 6-1909 
Downey (Los Angeles Co.), Cau., 11634 Patton Rd., TOpaz 2-8163 York City Coliseum, New York. 


INDIANAPOLIS, INDIANA North Delaware St., WAlnut 38-1535 

Kansas City, Mo. 4445 Terrace, LOgan 6622 November 26-30: Third In- 
MILwauKes, Wis 647 West Virginia Street, BRoadway 1-3234 ternational Automation Exposi- 
Newark, N. J, 1180 Raymond Bled., Mitchell 2-7586 tion. New York Trade Show 


Repwoop Ciry, Ca.ir Broadway and National, EMerson 6-3861 
vvy 
Wrenrra, Kansas 519 South Broadway, AMherst 2-6971 Building, New York City. 
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> Pressures up to 3000 p.s.i. 

* Flows up to 50 g.p.m. 

Single or multiple units up to 6, 
é 


Complete with unloader/relief valves. 


HYDRAULIC CONTROL VALVES 


DOWTY HYDRAULIC UNITS LIMITED e ASHCHURGH @ GLOS @ ENGLAND 


DOWTY CORPORATION, 25 BEAVER STREET, NEW YORK, 4 DOWTY EQUIPMENT OF CANADA LTD, « AJAX « ONTARIO 
Members of the DOWTY Group 
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ROSS 


cools oil while this Giant Hufford Uniwelder 
joins 20 inch tubing 


Designed to handle the biggest job ever performed by the uniweld process, the 200-ton 
Hufford Uniwelder (shown) welds tubing up to 20 inches in diameter and 2 inches thick. 


An important component of this welding giant, a Ross Type BCF Exchanger holds hydraulic oil 
temperature in check. Pump slippage from overheated, thinned oil is thus effectively prevented 

and rated power insured. Says Hufford Machine Works, Inc., “Ross Exchangers are compact, easy to 
install and perform satisfactorily ... We have been using them for several years.” 


Like Hufford, numerous manufacturers furnish Ross Exchangers with regularity on 
hydraulic machinery of every description: die casting machines, metal drawing presses, 
extrusion presses, gear shapers, powder metal presses and fluid drives. 


Not only are Ross Exchangers unmatched in thermal efficiency and ruggedness, they’re 
pre-engineered in a wide range of fully standardized sizes to meet most needs. For detailed 
information, request Bulletin 1.1K5. Ross Heat Exchanger Division 
of American-Standard, Buffalo 5, New York. In Canada: 
Kewanee-Ross of Canada, Limited, Toronto 5, Ont. 
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of valve trouble. That's because Speed... are compact toany 
King valves are guaranteed against coil requireses for air, 
r of of the valve. Unique a 

ish ‘available for immediate delivery fi 
stock. 


Check jeer valve requirements 
cally. ‘heck performance, 
Kine gives you, materials, Con 


wt advantages, too. Users nd you'll specify 


Representation in: Baltimore « Birmingham Boston « Charleston, W.Va. Chicago Clevelond Cranford, N. J. Dayton Denver 
Detroit Eureka, Calif. Houston Konsas City, Mo. Kenmore, N.Y. * logansport, ind. Louisville Minneapolis S, Pasadena 
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only va uaranteed against Coll Durnout for Wie 
Double solenoid Speed King shown. Single and double 
: solenoid types in Ya, %, % and 1” pipe sizes for 
feet, sub-bese end manifold movnting. All air 
. 


TUBES SUPPLY exacdcle 
IN NEW GRAIN UNLOADER 


This new bulk box car unloader, the “Sequencomatic” by Straight Engineer- [Qupce a i 20-44 
ing Company, is an outstanding example of efficient and ingenious design.  asigeol gaev iy 
Ic literally picks up a loaded car weighing up to 220,000 pounds holding as | Monufocture of hy | | ™ 


much as 2200 bushels of grain and pours out its contents, smoothly and com- — = ni 
pletely in as little as just four minutes. dum, well ond 

The massive “muscle” of this superior grain unloader is a hydraulic cylin- iy mat erg | 
der almost twenty feet long. Acipco supplied this cylinder, completely fabri- el a f 
cated. \t is an example of the ability of Acipco’s complete facilities to meet \_plicotions. 
rigid specifications promptly and dependably. This cylinder is also an example 
of the unsurpassed quality offered in Acipco centrifugally spun steel tubes. 


Investigate the outstanding potentials of Acipco tubes for service in your 


tubular application. You, too, will find extra quality at extra savings. oS 

SIZE RANGE: Lengths up to 16° — longer lengths by welding tubes 

together. OD's from 2.25” to 50” , woll thicknesses from .25” to 4” D 1 s T R 1 B U T re) R s 

ANALYSES: All olloy grodes in steel ond cast iron, including heat 

ond corrosion resistant stoimless steels, plain carbon grades ond Austin-Hastings Co., Inc. J. M. Tull Metal & Supply Co. 

special non-standard onclyses 226 Binney St. 285 Marietta St.. N.W 

FURNISHE Cambridge 42, Mass. Atlanta, Ga 

URNI ID: As cost, rough mochined, or finish machined, including Pet A. F se i Co., Inc. C. A. Roberts C y 
hening 17 Grand St 240! Twenty-fifth Avenue 


New York 13, N. Y. Franklin Park 
Lyman Tube & Bearings, Ltd. oe Carlisle & Hammond Co. 
i hird St 


920 Ste. Sophie Lane 


WE RICAN 


Montreal 3, Canada Cleveland 13 h 
Vinson Steel & Aluminum Co. Ducommun Metals & Supply Co. 
606 vd. 4890 So. Alameda St 


L 


~ 2 ALABAMA 
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“Tops 
Ain Power 


It’s as simple as ABC — “control” is the essential 
difference that makes Bellows Air Motors 

do a better job at lower cost than conventional 
air cylinders. 

In Bellows Air Motors control is an integral part 


of the air cylinder. There are no extra valves 
to buy — no complicated and cumbersome piping 


Write for this free new book- 
let. Bulletin BM-25 gives de- 
tailed dota and specifications 


that will enable you to decide to install. The Bellows Air Motor is a complete 
for yourself how Bellows Air power unit in itself. 

Motors will save you time and 

money. 


What does it mean in terms of 
Address Dept. AH956, The Bellows Co., 
Akron 9, Ohio. @ BETTER PERFORMANCE? 
In Canada: Bellows Pneumatic Devices a GREATER ECONOMY? 


of Canada, Ltd., Toronto, Ont. 


It means instant action. The moment you shift the 
valve (either electrically or mechanically) the 
piston responds. No hesitancy — no chatter — 

no delay. It means simpler installation, easier 
interlock; “Controlled-Air-Power” fits in naturally 
with related machine movements. It means lower 
installed cost — lower maintenance costs. 


L.. 


The Bellows Co. 


AKRON 9, OHIO 
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Components, tools and equipment for fluid 
power systems. For more information fill 
in and mail post card bound in this issue. 


AIRCRAFT TYPE SWIVELS 
. . « for piping flexibility 


Features: Swivel joints conform- 
ing to MIL-J-5513A and other spe- 
cifications are available with AN 
flared or Ermeto ends in aluminum, 
steel, and stainless steel for pres- 
sures to 4000 psi. Either individual 
joints or complete flexible assem- 
blies of joints and tubing can be 
supplied for temperatures from 
300 to +700 degrees F. 
Design: Plane swivel joint permits 
360-degree rotation in a_ single 


SEALED LIMIT SWITCH 


permits 75-amp inrush 


Designation: BAFI-2RQNS8 

Features: Switch is made oil-tight 
by special, integral O-rings around 
the a plunger and a ring- 


type seal between the cover and 
the housing. Actuator is field ad- 
justable through 360 degrees to al- 
low operation from any direction 
and has corrosion-resistant steel roll- 
er with heavy plunger bushing. 
Ample wiring space and side facing 
screw terminals allow easy installa- 
tion. Aluminum enclosure protects 


MOBILE EQUIPMENT VALVE 
has pilot relief 


Designation: Series V-32 

Design: Pilot operation of inte- 
gral relief valve assures small pres- 
sure differential between cracking 
and full flow pressures. Fast action 
affords excellent protection from 
pressure peaks and shock loads. 
Parallel circuit permits simultane- 
ous connection of the pressure to 
several cylinders. Under static load, 
the control lever provides direct 
control of cylinder pressure. 

Features: Hollow plunger design 


fixed plane with starting torque as 
low as 5 in-lb. Double-row preci- 
sion ball bearings give smooth 
swiveling under thrust and radial 
loads. Tight seal with minimum 
friction is made by a back-up ring 
and O-ring seal. Self-aligning swiv- 
el joint has 360-degree rotation 
plus 15-degree total side flexibility 
to compensate for misalignment 
and minimize binding wear. Unit 
also has ability to absorb vibration. 


Barco Manufacturing Co. 
Barrington, Iilinois 
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switching unit and provides means 
for mounting and conduit connec- 
tion. Switch is available with actu- 
ator positioned either to right or 
left. 

Specifications: Switch is raced at 
20 amperes, 125,250, or 460 volts 
a.c.; ¥2 ampere, 125 volts dc; 2 
hp, 230 volts a.c. Contact arrange- 
ment is single-pole, double-throw. 

Micro Switch Div. 
Minneapolis-Honeywell 
Regulator Co. 


Freeport, Illinois 
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permits use of built-in check valve, 
eliminating load drop when 
plunger operating positions are 
changed. O-ring seals on the 
plungers are required only to seal 
the low pressure chamber and are 
not subject to line pressure. A 
separate dirt seal wipes the plunger 
clean, keeping dirt out of the oil 
seals. All plungers are reversible 
and control levers can be located 
on either side of the valve body. 
Kalamazoo, Div. 


New York Air Brake Co. 
Kaiamazoo, Mich. 
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For Dependable 

Protection on all bi 
Hydraulic and other on 
Low Pressure Systems 


Simple, Balanced Design . . . is the answer to the 

growing preference for MARVEL Synclinal mg MEET 

TERS. Designers are specifying Marvel Synclinal Fil- 

ters to assure minimum maintenance and maximum J. 1. ©. STANDARDS 
protection. Results show Marvel Synclinal Filters su- 

periority in maintaining the greatest degree of cleanliness of liquids in all hydrau- 
lie and low pressure systems with minimum downtime. Furthermore, when filter 
servicing is necessary, Marvels can be easily disassembled, cleaned and reassembled 
by any workman in a matter of minutes. Line types operate in any position and 
may be serviced without disturbing pipe connections. 


Again and again, Marvel Synclinal Filters have demonstrated they meet all require- 
ments of the most exacting users, that today—OVER 700 ORIGINAL EQUIPMENT 
MANUFACTURERS install Marvel Synclinal Filters as standard equipment! 


A SIZE FOR EVERY NEED IMMEDIATE DELIVERY! 


Available for sump or line installation in capacities As in the past, Marvel continues to offer 
from 5 to 100 G. P. M. Greater capacities may be at- IMMEDIATE DELIVERY. 

tained by multiple installation (as described in cata- 

log). Choice of mone! mesh sizes range from coarse 30 


FILTERS FOR FIRE-RESISTANT 
WATER FILTERS HYDRAULIC FLUIDS 


Both sump and line type filters have been adapted for Marvels most recent development is a filter for the 
use in all water filtering applications. No changes have efficient filtration of all types of fire-resistant hy- 
been made in the basic, balanced synclinal design. draulic fluids. 


MARVEL ENGINEERING COMPANY 


7227 N. Hamlin Ave., Chicago 45, Ill. PHONE: Juniper 8-6023 


Without obligation, please send me complete data on Marvel Synclinal Filters, as indicated: (AH-9) 
(CD Catalog #107—For Hydraulic Oils, Coolants, Lubricants. 
Catalog #200—For Fire-resistant Hydraulic Fluids (Aqueous Base) 
Catalog #400—For Fire-resistant Hydraulic Fluids (Synthetic) 
Catal Catalog 430i—For Water 


containing 
complete data 
available on 
request Company 


Address 
City . 


Name Title 
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GARLOCK HYDRAULIC 
PACKINGS 


Garlock CHEVRON®* Packing At 
every pressure, from the lowest 
to the highest, this popular pack- 
ing provides a positive, low fric- 
tion seal. Ideally suited for use 
on hydraulic cylinders (both 
single and double acting), hy- 
draulic rams, plungers of pumps 
and other reciprocating rods. 


Garlock Leather Packings * Cups, 
“U” packings, “V” packings, 
washers, gaskets, discs and 
flange or hat packings, are avail 
able for all types of hydraulic 
service. Specify Garlock 
BITAN*, a chrome-and-oak- 
tanned leather, or THIOTAN 

a synthetic rubber impregnated 
leather. 


Garlock O-Rings « Made to Gar- 
lock’s rigid quality standards, 
these O-Rings are manufactured 
with precise tolerances, a flash- 
free finish, and utmost uniform- 
ity. 70 durometer rubber O- 
Rings in all popular sizes are 
available from any of Garlock’s 
branch warehouses. 


These are only a part of “the 
Garlock 2,000” . .. two thousand 
different styles of packings, gas- 
kets, and seals to meet all your 


Garlock O-Rings 


needs. It’s the only complete line. That’s why you get unbiased recom- 
mendations from your Garlock representative. Call him, or write for 


information on any of the products illustrated here 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


*Registered Trade Mark 


For Prompt Service, contact one of our 30 Sales Offices and Warehouses 
throughout the United States and Canada 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints 
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CHECK VALVES 
. have one-piece housing 


Features: Valves have one-piece, 
deformed tubular housing that pre- 
vents leakage and tampering. This 
produces small ratio of size and 
weight to rated capacity and also 
reduced cost. Connection to the line 
is made by soldering or with stand- 
ard tube fittings. Operation is in 
any position with air or oil. 


TYPE “a” 


Application: Valves are for med- 
ium and low pressure and in the 
capillary sizes for higher pressures. 
Material and thickness of the hous- 
ing can be specified to match the 
material, bursting pressure, and 
safety factor of the line. Type A 
can be supplied with cracking pres- 
sure down to | oz. per sq. in. and 
leakage at absolute zero if required. 
Type B is intended for less criti- 
cal service, volume production and 
lower price. Size range is from cap- 
illary through 1-in. OD of the line 
M C D Manufacturing Co. 
New York, N. Y. 
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SEAL FITTING 
. . . for thread connections 


Application: Fitting is for in- 
stallation on dry seal or standard 
pipe threads in lines carrying air, 
oil, water, and chemicals. Especially 


recommended where leakproof op- 
eration is essential, where pipe com- 
pounds might impair circuit opera- 
tion, where space limits use of long 
Continued on page 56 
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() Model 2 Meadmatic Timer 


(2) #2 Quick Exhaust Valve to 
speed up return stroke 


(3) Adjustable depth stop with 


spring return 


O can re uce your 3 3 (4) Cycle release valve (includ- 


cost of making small parts! end of down troke 


Standard Mead units combine easily | 


_to make automatic special machines, 
with little or no engineering. i © Single Acting Cylinder 
Lower costs permit lower competitive 

prices, increased sales. 


(8) Rotary Work Feeder 


A simple and inexpensive combination of 
Mead pneumatic devices makes a “One- 
Man Factory” to assemble brass couplings 
by flaring neck into nut, at the same time 
forming a fluid-tight seat. 


(3) Alternate man- 
drels for two sizes 
of brass couplings 


Output approximately 2500 per hour. 7 (0 Air blast ejection 
Two sets of 12 mandrels accommodate 5 ‘ Z § fini 

different styles and sizes. Operation is fully 4 , a f by jet piped from 
automatic except for loading. 


valves in timer 


Universal Base 


Typical Work 


: by Mead work feeders 


Circuit Diagram of Units in This Photo 
Combine readily to feed work to drill press, air impoct ae i e : 
hammer for a wide variety of operations. tended Gy Tite 
MEAD SPECIALTIES COMPANY, Dept. AH-% 4114 No. Knox Ave., Chicago 41, Ill. a 
* MEAD SPECIALTIES CO. 
e 4114 N. Knox Ave., DEPT. AH-9, Chicago 41, Illinois 
° Send free copy of new, colored MEAD INDUS- a 
: TRIAL AIR POWER CATALOG describing the is 
* complete line of famous Mead air-operated devices. \B 
: 
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Ledeen Valves are built to operate 
single or double acting pneumatic and 
hydraulic cylinders, and motors. These 
valves embody the rotating disc con- 
struction to give the longest possible 
life. They are built in sizes from 4” to 
1%” standard pipe connections. Avail- 
able from stock for quick delivery. 


VALVES 
tanger life 


Model HMN 


Hand operated to Forward 
and Reverse. Manual 
Return to Neutral. 30° 
throw each way. 60° total 
throw. Roted at 250 psi. 


Model FFN 


Foot operated to 
Forward and Reverse Se 
by depressing proper 

pedal to extreme position. 
Foot Return to Neutral. 15° 
throw each way. 30° total 
throw. Rated at 250 psi. 


Model FSN 


Foot operated to 


Forward and Reverse 
by depressing proper 
pedal to extreme position. 
Spring Return to Nevtral. 


15° throw each way. 
30° total throw. Rated at 100 psi. 


Model PON 
Power operated 
to Neutral, Forward and Reverse. Total 
throw 60°. Rated at 250 psi. 


Model POR 


SOLENOID 
OPERATED 
2-position, 


Power Valve for 
remote control or 


automatic operation. 


Momentary or continuous energizing. 


Pilot Valves 


3-way Finger, Cam, Air and Solenoid 
operated models available in Normally 
Open and Normally Closed types. 


Ledeen Mfg. C2 


1610 So. San Pedro St. — 
Los Angeles 15, Cal. 


VALVES CYLINDERS VALVE ACTUATORS 
AIR-HYDRAULIC PUMPS AND BOOSTERS 


Write for 
Bulletin 1010 
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pipe wrenches, and on fittings that 
require frequent disassembly. 
Features: Fitting is for operating 
temperatures of —280 to +500 de- 
grees F and pressures to 3000 psi 
with a minimum proof pressure of 
15,000 psi. Fitting prevents stripped 
threads and cracked castings caused 
by overtightening of leaky joints. Ir 
is installed by threading it on pipe 
or fitting, threading pipe or fitting 
hand-tight to desired position in 
port, and tightening seal down 
against pipe or fitting with only 
light torque required. 
Tru-Seal Div. 


Flick-Reedy Corp. 
Melrose Park, Ill. 
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AIR PUMP 
. . for aircraft pressurizing 


Designation: Mode! 

Specifications: Pump is positive 
displacement, rotary vane type with 
8008 cu in displacement per rev 
Blades are self-lubricating. No seals 
or shaft packing is used. Blades, ro- 
tor, and motor shaft are only mov- 


ing parts. Pump has positive start- 
ing and pumping at -65 degrees 
F. Rated capacity is 700 cu in per 
min at 68 degrees F and 9 in Hg 
absolute inlet pressure, 34 in Hg 
absolute discharge pressure. Check 
valve built into outlet port of pump 
permits intermittent operation 
without loss of system pressure 
through pump when air pump is 
stopped. 
Lear-Romec Div. 


Lear, Inc. 
Elyria, Ohio 
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TORQUE MOTOR 


Designation: Mode! 24 


Features: Motor has fast response 
and high output force. Output is 
rated at 8 Ib force with 3 watts of 
input power. Unit is designed to 
drive hydraulic servo valves or simi- 
lar mechanisms and can be operated 


Continued on page 58 
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a message for Pesco’s western friends: 


new faces, new 


facilities 


will mean better, faster service on Pesco products 


To provide improved customer service in the nine western states, 


Pesco has established — 
SALES OFFICES IN 
LOS ANGELES AND SEATTLE 
These direct factory representatives are now avail- 
able to provide technical assistance on your acces- 
sory problems. They are backed up by the engineer- 
ing skills and technological resources of the entire 
Pesco organization. 


4 


@ Harold S. Doelcher 


Service Center Manager 


@ R. B. Harlan, Jr. 
Western Regional Manager 
Los Angeles — STanley 7-3148 

— 


@ F.C. Morris 


Senior Sales Engineer 
Los Angeles — STanley 7-3148 


@ R.H. Collier 


Sales Engineer 
Seattle — MAin 8442 


For information or service on Pesco 


PESCO PACIFIC SERVICE CENTER 

5521 Cleon Ave., North Hollywood, Calif. 
This plant is a completely equipped facility for the 
testing and overhaul of all Pesco products—aircraft 
and industrial. It is operating under Air Force 
cognizance and with Navy and Civil Aeronautics 
Administration approval. 


Technician runs dynamometer test on fuel pumps in ex- 
plosion-proof test cell. 


Pesco fuel and hydraulic pumps being overhauled in 
modern repair department, 


PESCO PRODUCTS DIVISION © 


products, our western customers are 
invited to make use of these new facilities. 


BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD . BEDFORD, OHIO 


Producing the Best in Hydraulic Pumps, Fuel Pumps, Electric Motors and Axial Flow Blowers 
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» Mo More Flushing and Manual Cleaning 
« Mo More frequent Oi Changes 

@ Mo Mere Accumulation of Dirt 


P 


Filter life up to @ year eliminates usual 
frequent draining, refilling of systems. 


HILCO Hyflow Oil Filters trap dirt, acids, rust, 


Judge, gums solid contaminants, 
sludge. 


lic syste 
and keeps your hydrau , 
top running condition at all times. To 
this means longer cil life, reduced weer an z 
_ hence, less down time and lower HILCO 
For complete oil 
ration wi claiming, 
ment ope 
draulic unit sensitivity depends upon mols 
stem. HILCO Hyflow filters remove solids as % =r 
sy 
soon as they enter the system and retain = 
of the moisture which enters the oil from the ss ald 
h nd from condensation. Obtain the full capact'y 
prensa nt by keeping it in top running condition with H Z 
: ationary oF portable models. They on 
equipment operation. 


m clean and in 


abrasion - 
intenance costs giving you ©° 
ae th increased production. Hy- 


of your equipme ay 

Hydraulic Oil Filters come 
scstel into hydraulic systems without interrupting 


eo SEE FOR YOURSELF HOW HILCO 
keeps your Hydraulic System Clean.. 


Recommendations at no Obligation 


THE HILLIARD Corgoration 


148 W. FOURTH ST. . ELMIRA, NEW YORK 
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| New Products / 


continued / 


by electronic, magnetic, or transistor 
amplifiers. 

Specifications: Motor stroke is 
+.010 inch and is proportional to 
input differential current. Arma 
ture is symetrically designed so that 


large lateral accelerations have 
virtually no effect on armature po- 
sition. Unit is for temperature 
range of —65 to 165 degrees F, 
and may be supplied for higher 
temperatures. Coils are available to 
match high and low-impedance 
driving sources. 
Raymond Atchley, Inc. 
Los Angeles, Calif. 
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DIAPHRAGM SOLENOID 
VALVE 


... normally closed, 2-way 
Designation: K-18! 


Features: Valve has forged brass 
body and packless construction. 
Solenoid is continuous duty, and 


valve seals with bubble-tight shut- 
off. Valves with waterproof coil, ex- 
plosion-proof housing, and manual 
operating device are available. 
Valve is rated for 250 psi and is 
supplied in % and 12-inch sizes. 
Unit can be mounted in any posi- 
tion. 
General Controls Co. 
Glendale, Calif. 
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Did you ever notice how one color overlaps another on the Sunday 
comic pages ? 

Getting colors to register properly on high-speed presses is 
one of the most difficult tasks in modern printing. But the 
HURLETRON register control system, developed by Electric 
Eye Equipment Company and powered by Denison hydraulic 
equipment overcomes the problem . . . actually controls register 
within .002 of an inch. 

Denison hydraulic pumps and motors respond instantly to 
electronically-developed signals, a major factor in the pinpoint 
accuracy of Electric Eye's control system. Only one hundredth of 
a second is required for an adjustment to be made. 

The key to the entire system is a Denison fixed displacement, 
high pressure, high volume vane pump. Denison’s fluid axial-piston 
motor and Multi-Range Flow Control contribute to the highly 
dependable operation of this printing aid. 

Hundreds of similar experiences by equipment manufacturers 
prove how Denison hydraulic pumps and motors solve difficult 
control problems with unusual simplicity. Write for full details. 


DENISON ENGINEERING DIVISION 


American Brake Shoe Co. 
1166 Dublin Road . Columbus 16, Ohio 


Four-color printing register 
controlled within .002 inches 
with Denison Hydraulic Equipment 
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Each compensator idler is driven from the 
sprocket of this gear reducer which is driven 
by the Denison axial-piston fluid motor. A 
solenoid valve controls motor operation in 
response to signals from the compensator 
amplifier. (Below) Selector switches mounted 
on the end of each print cylinder shaft generate 
electrical signals to indicate the angular posi- 
tion of the cylinder. 
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nnouncing...the First 


Flame tests prove its fire-snuffing ability 


This photo shows the instant 
combustion taking place when 
a conventional hydraulic oil of 
mineral oil type is atomized over 
a Bunsen burner. 


In this photo, Shell Irus Fluid 
902 replaces the mineral oil. 
Note that there is no ignition. 


SHELL IRUS FLUID 902 


APPLIED HYDRAULICS 
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fire-resistant 


BEUII SHELL IRUS 


Photo courtesy 
Mydraulic Press Mfg. Co., and MACHINERY 


It is a direct replacement for hydraulic oils 
now in service. 

Noncorrosive, and nonrusting. Steel and 
copper panels immersed in Irus Fluid 902 for 


Avra THREE YEARS of intensive research, 
field application and evaluation, Shell Irus 
Fluid 902 is now commercially available for 
use in industrial hydraulic systems. While its 
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cost is far lower than other fire-resistant fluids, 
its performance is comparable. 


No major modification of equipment is 
necessary. Shell Irus Fluid 902 is a special 
formulation containing no corrosive ingredi- 
ents... no adverse effect on seals or fittings. 


SHELL OIL COMPANY 


50 WEST 50 STREET, NEW YORK 20, NEW YORK 


100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 


one week at 160°F have shown no significant 
signs of corrosion. Rusting has not been a 
problem in long-continued field tests. 


This is an efficient fire-snuffing hydraulic 
fluid that can be widely used. Send coupon 


SHELL Or. CoMPANY 


50 West 50th St. or 100 Bush St. 


Shell Irus Fluid 902. 


Name 


New York 20,N. Y. San Francisco 6, Cal. 
Please send me test data and information on 


Company 


Address 
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Literature 


INSTALLATION ACCESSOR- 
IES . .. including adapters, quick 
contact couplings, extension nip- 
ples, hose clamps and snubber tools, 
hose stems, and pipe fittings are 
specified in Catalog No. 17-E is- 
sued by J. N. Fauver Co., Inc. In 
addition, a table presenting infor- 
mation on determining pipe threads 
is also included. Other items in- 
cluded in the catalog are shut-off 
cocks, tools for tube flaring bend- 
ing and cutting, tubing, tube clips, 
and tube fittings. Also shown are 
SAE tube fittings, sleeve type tube 
fittings, and swivels. 
Circle 210 on Reader Service Card 


HOSE SELECTOR .. . for rapid 
selection of hose according to ID, 
OD, minimum burst pressure, 
working pressure, and bend radius 
is offered by Wiretex Hose Dept. 
Republic Rubber Div. The sliding 
selector contains latest SAE and 
industry specifications on hydraulic 
hose and is especially useful to de- 
signers and maintenance men. 
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FILTERS . . . manufactured by 
Marvel Engineering Co. are de- 
scribed in three catalogs recently 
issued. Catalog No. 107 covers fil- 
ters for hydraulic oils, coolants and 
lubricants. Ie includes the ASTM 
standard viscosity-temperature 
charts and a table of theoretical 
flow and pressure drop for oil flow 
in pipes. Catalog No. 200 describes 
filters for fire-resistant hydraulic 
fluids. Dimensions and engineer- 
ing data are given for sump type 
and line type filters for flows from 
5 to 100 gpm. Catalog No. 301 de- 
tails filters for water applications. 
It includes a table of theoretical 


For your free copy of publications re- 
viewed, fill in the reader service card 


flow and pressure drop in pipes 
as well as complete specification 
and descriptive material. Illustra- 
tions showing actual size of meshes 
from 30 to 100 are included. 
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SOLENOID VALVES .. . for low 
pressure operation with air, gas, 
water, oil, and steam are specified 
in a data sheet from J. D. Gould 
Co. Pressure ratings range from 14 
psi air to 1 psi oil. Available in 
bronze and stainless steel, the valves 
feature direct lift design together 
with leak-proof sealing. The valves 
are packless, and have a wide selec- 
tion of disk material to meet most 
requirements. In addition to a sec- 
tional view, the sheet presents fea- 
tures, and lists prices. 
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LIMIT SWITCH IDEAS ... 
Micro Tips Digest published by 
Micro Switch is a 16-page booklet 
containing 43 illustrated descrip- 
tions of uses for snap-action switch- 
es. The booklet is a compilation of 
the best ideas for applications of 
this type of switch, and the ideas 
have been submitted by plant op- 
erating men. Photographs of the ap- 
plications are included as well as 
numerous drawings. The applica- 
tions include machine tools, wind- 
ing machine, concrete mixing 
trucks, and knitting machines. 
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TEFLON PRODUCTS .. . Crane 
Packing Co. has released Bulletin 
No. T-1110 to outline their line of 
Teflon products including hydraulic 
packings. The molded packings are 
recommended for temperatures 
from —120 to +500 degrees F 
and are available in a variety of 


types. One popular form is the 
V-ring which has low friction and 
breakout friction only slightly high- 
er than running friction. Special 
cross sectional design affords posi- 
tive sealing at finger-tight gland 
pressure. Other styles of molded 
packings are endless rings of inter- 
locked shreds of Teflon, solid rings 
and endless rings of sponge Teflon. 
The bulletin also includes informa- 
tion on gaskets, and Teflon sheet 
rod tubing and tape, as well as a 
section on the properties of this 
material. 
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SELF-LOCKING FASTENERS 
+ « « which use a Nylon pellet in- 
serted into the threaded area of the 
fasteners are described in Catalog 
11B issued by The Nylok Corp. 
The pellet locks in any position 
along the thread, and acts as a seal- 
ant against liquid leakage. When 
the fastener is removed the Nylon 
returns to its original shape. 
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MECHANICAL TUBING ... 
New tolerance tables and addition- 
al size ranges for square, rectangu- 
lar, and round carbon and stainless 
steel welded mechanical tubing are 
described in handy reference data 
published by the Steel and Tubes 
Div., Republic Steel. Wall, desk 
and pocket type charts list the tube, 
wall and cut length tolerances for 
hot and cold rolled carbon and 
stainless steel tubes in addition to 
chemical analyses and weight. The 
physical properties of strength, duc- 
tility, and hardness of the tubing 
are presented in detail as welded 
normalized, drawn, and mandrel 
drawn. 
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Snap-tite s coupling delivers 
maximum flow with minimum pressure drop 


What this test can mean to you 


Air tools are designed to operate most efficiently at 90 psi. For every 
10 pounds of pressure drop under 90 psi your air tools lose 13% speed 
and power. If air pressure at your tools is below 90, in spite of a higher 
reading at your compressor, there are two corrective measures you 
can take: 
One: overwork the compressor to overcome excessive pressure 
drop of your present couplings... 


Or Two: install Snap-Tite “Hi-Flow” couplings at each air tool. 


Tests run in plants all over America prove “‘Hi-Flow”’ couplings 
lose far less air pressure than any other quick-connect coupling. 


COMPARE QUICK-CONNECT COUPLINGS 


You can set up this quick-connect coupling test in 5 minutes in 
your plant . . . better still, let your Snap-Tite representative 
show how really efficient quick-connect couplings increase pros 
duction and maintenance efficiency in your plant. WRITER 


Fluted stem eter, size tor size 


This cross-section shows why the Snap-Tite Hi-Flow 
delivers maximum flow. (Note the simple, one- 


C0 


UNION CITY |, PENNSYLVANIA 
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160 
40 40 160 
20 20 180 
& 200 a EST ? 
Patented bonded Exclusive U-pocker gives 
yalve washer positive seal without rubber 


Most hydraulic systems break down imme- 
diately unless they are protected by adequate 
filtration. And it takes more than correct filter 
placement to assure adequate filtration — it 
takes the best filter you can get as well. That's 
why it pays to use Purolator Micronic® filters. 


They give you the fullest protection. The 


PUROLATOR 


PRODUCTS, INC. 
“FIRST IN THE FIELD OF FILTERING” 
Rahway, N. J. and Toronte, Ontario, Canada 


Where you can’t afford a failure... 
Plan a Purolator filter as part of your system 
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HYDRAULIC SUCTION 


PRESSURE 
HYDRAULIC FAN 


DRAIN LINE FROM LEFT 
SECONDARY HEAT EXCHANGER 
AN MOTOR — 


reason? Micronic elements — which provide 


controlled porosity and maximum filtration 


effectiveness with removal of particles as sma!l 
as .000039 inch. And because they're made of 
plastic-impregnated cellulose, Purolator’s 


Micronic elements are not affected by high 


temperature or water. 


To find out more about proper placing of filters 
in hydraulic systems, write for our new 32 
page “Filtration Manual for Product Design- 
ers’’—and please enclose 25¢ to cover post- 
age and handling. Address Dept. P4.926. 
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PRESSURE WARNING suttcn CHECK VALVE 
(ON PUMP CONTROL VALVE) —— 
64 


Power 
Transmission 


sign, manufacture and installation of 
s. With a first-class knowledge of 
of standard equipment we guarantee 


Our sole business is che 
hydraulic. power transmits 
our subject and a fine 
quality in-ell our work. 


along details of your own hydraulic 
asting cure! 


Put. the § 
prescribe 


HYDRAULIC PUMPS AND MOTORS 

fractional to 300 h.p. 2000 p.s.i. 

DOUBLE-ACTING CYLINDERS 

Bores up to 6”. Strokes to application w 
PRESSURE AND FLOW CONTROL a 
VALVES 


ANCILLARY EQUIPMENT 


AND 
DATA 
CN 
AYAMAALE Chi REQUEST 


ascocnissp On 
HYORAUUIC 


TE ROTARY PUMPS AND MOTORS LTD. 
ALLESLEY COVENTRY 
Telephone: Meriden 44! 


Canedian Agent: JOHN SPOTTON CO. LTD. 21 CARSON ST. TORONTO 14, ONTARIO 
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no rust, 


For the past 8 years, Verson Allsteel 
Press Company, Chicago, Illinois, has 
been using Texaco Regal Oil RGO as 
the medium for all hydraulic operations. 
Throughout this period, the absence of 
rust, sludge and foam has contributed 
greatly to more efficient, more econom- 
ical production. 

In fact, Texaco Regal Oil RGO has 
proved so satisfactory that every Verson 
press manufactured is filled with it, 
run-in and drained at the factory — 
eliminating the need of any other rust 
preventative while in transit, assuring 
the customer dependable service and 
performance. 

Improve and economize your hydrau- 
lics with Texaco Regal Oil RGO. It has 
more than ten times the oxidation resist- 
ance of ordinary turbine-quality oils — 
proven ability to keep hydraulic systems 
in trouble-free working order. And there 
is a complete line — one for every type 
and size unit, every operating condition. 

Get full details from a Texaco Lubri- 
cation Engineer. Just call the nearest of 
the more than 2,000 Texaco Distributing 
Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 


8 Years... 


no sludge, 
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In manufacturing this typical Verson Allsteel 
Press, not only Texaco Regal Oil R&O, but also 
Texaco Lubrication Engineering Service has been 
an invaluable aid. As the company reports: ‘We 
appreciate the way Texaco backs up its products 
with helpful lubrication engineering service — it 
has been a big help in keeping our plant effi- 
ciency high.” 
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ARTICLE 


Here is an analysis of a new pump design 


VARIABLE 


which provides . . . 


FINE CONTROL, LOAD MATCHING 


AND POWER SAVINGS 
Sibert MAKE VARIABLE VOLUME PUMPS DESIRABLE 


PUMP 
PULSE GENERATION 


SE of pulse generation to give variable delivery results in economical 
construction of a pump which can be used as either a fixed or variable 
displacement unit. Development of this pump resolves itself into four 


e@ By Robert E. Raymond 


phases: 


1. The pump mechanism as a fixed displacement unit 
2. The pump as a variable displacement unit 
3. Basic pressure and flow control feedbacks 


4. Application analysis 


] FIXED DISPLACEMENT OPERATION 


Power is developed within six stationary cylinders, Figure 1, spaced 


radially about a floating bearing. 


Flat surfaces on the outer race of the 


Flow outlet 


Eccentric beorin 
‘(otted rece)” connection 
Intake connection 
\ Pump 
Seotng ring body 
Hollow piston I 
Piston filler Feedback 
shoft connection 
\ 
WY 
Com follower >. 
spring 
FIG. 1. Radial piston pump design capable of vari- are in excess of 90% at operating speeds of 1800 
able displacement by pulse generation. Efficiencies rpm. Pump is rated at 5 gpm at 2000 psi. 
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PULSE GENERATION 


floating bearing provide large areas of contact for 
transferring the power from the shaft and bear- 
ing to the pistons. Surface speed and friction 
are reduced to a minimum. Valving of the oil 
is accomplished through ball checks which give 
quiet, efficient operation. Springs provide econom- 
ical and compact means for piston return in ad- 
dition to playing an important role in the vari- 
able displacement principle. For economical con- 
struction, a shrink seal band is used to seal all 
piston chambers at once. Tension in the band resists 
pressure and the seal is accomplished by a light 
shrink fit between the cylinder block and the band. 
All regions within the mechanism exposed to pres- 
sure are adequately double sealed. Drains, located 
between the seals, conduct small leakage to the 
intake chamber. 


2 VARIABLE DISPLACEMENT OPERATION 


To provide piston stroke control, the steady state 
forces acting on the piston during the return 
stroke were studied, Figure 2. As shown in the 
diagram, the instantaneous stroke of a piston is a 
direct function of the crankcase (control) pressure, 
P.. Therefore, by arbitrarily varying this pressure, 
the average flow output of the pump can be varied. 
No additional mechanism within the pump is 
needed. Undesirable reactions such as centrifugal 
force and load pressure force components are not 


/ntoke flow Output flow 
Ko 


Oriving com 


S = Piston stroke 
X = Spring compression 
So= Mox stroke 
Spring rate 
Pc= Contro/ pressure 
Spring force = Ko X 
Control force=Pc Ap 


At equilibrium PcAp=Kox 


ond X =S0-$ 
Therefore S +S0-Ap Pe 
Ko 


FIG, 2. Stroke of each piston in the pump can be con- 
trolled by pressure P.. 


- 


present in the control force balance. 

By controlling the stroke in this manner, two 
unorthodox situations occur. First, the acceleration 
of the pistons at reduced strokes is abrupt, because 
the driving cam picks up the pistons while traveling 
at a finite velocity rather than the conventional 
sinusoidal acceleration inherent in continuous cam 
contact. Second, the output flow from the pump 
consists of more severe pulses of fluid which 
results in a pulsating output flow rate. The first of 
these conditions is minimized by two important 
features of the mechanism: 

(a) The mass of the piston and its contained quan- 
tity of oil is very small and relatively isolated 
from the rest of the system by the compressibil- 
ity of oil. 

(b) The film of oil on the driving cam flat area acts 
as a cushion to accelerate the piston on contact 
with the cam. 

These two facts enable the pistons to be accelerated 
by the driving cam in this simple manner without 
adverse effects to the mechanism. In short, many 
pulses involving low masses per pulse deliver the 
power. 

Essentially, each of the cam follower springs 
acts as a continuous reference force which is a 
function of the position of the piston. This spring 
force is compared with the crankcase pressure, P., 
and the equilibrium force, thereby determining the 
resultant stroke of the piston. Since all pistons are 
of the same diameter and the springs are identical, 
the control pressure determines a common stroke to 
all pistons. 

Having accomplished the reduced stroke without 
mechanical difficulties, the nature of the pulse flow 
from the pump and the methods for regulation of 
control pressure come under consideration, Bas- 
ically, the output flow at reduced strokes becomes 
more pulsating, but the average flow is accurately 
controlled. Figure 3 illustrates the flow wave form 
obtained when the pump is operating at minimum 
flow conditions. The fundamental angular frequency 
of the wave is six times the pump shaft angular 
frequency because of the six pistons involved. The 
wave form can be expressed in a Fourier Series 
consisting of an average or D. C. term and an 
infinite number of sine waves with frequencies of 
the fundamental and higher harmonics. By suitable 
methods, the harmonic low energy pulses can be 
smoothed and filtered with remarkable results, 
leaving only the average flow. 


3 BASIC FEEDBACK CONTROL 

Figure 4 represents the pump control using both 
flow and pressure feedbacks. Flow or pressure 
is detected by suitable means which transduces 
these variables into a sensitive control flow which 
is a direct function of the original variables. This 
control flow is then fed into a suitable amplifier to 
be reconverted into a low pressure signal which 
adjusts the pump stroke at the crankcase. 

The first concept that must be fully understood 
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FIG. 3. Flow wave form delivered by the pump at 
minimum stroke. 


in displacement control by pulse generation is that 
of the control flow. Displacement of the pump 
never be reduced below an established minimum 
value because the stability of the center bearing 
is involved along with the stable operation of all 
control valves. In other words, the pistons must 
always be in contact with the center bearing long 
enough to insure position stability of the bearing 
and also provide a sufficient pulse flow level 
for control valves. To insure that the pump will 
always deliver the required stability flow, the 
necessary control flow is drawn from the main 
pump flow. Under deadhead pressure control, the 
feedback control amplifier selected for the crank- 
case pressure is designed to require the pump to 
supply it with a flow in excess of the required 
stability flow. At no time will the pump deliver less 
than the control flow whether it is delivering to the 
load or completely centered up. 

The control circuit is designed to detect the 
controlled variable, convert this detection into a 
sensitive control flow, amplify the control flow, 
and provide sufficient filtering to prevent oscilla- 

. tion of the system and insure smooth pump delivery. 

In Figure 4, orifice (E) detects and amplifies 

the effect of any control flow to give the pump con- 


trol pressure. Use of an orifice for the control am- 
plifier makes use of a non-resonant square law 
amplifier: 


P. = £(9-?) 
which by its very nature will pass normal low 
leakage flows without appreciable amplification. = 
These characteristics are ideal for this function. - 
Section (A) of Figure 4, which provides pressure 
detection, serves a two-fold purpose: 


1. To establish control flow as a function of line 


pressure 
2. To absorb high frequency harmonic pulsation help- , 

ing to smooth the pump delivery. 
Use of a direct spring operated piston provides 
these features. In effect, this spring operated relief 
valve is a low capacity accumulator as well as a 
bypass valve. The effect of the accumulator or 
capacity action of the spool and spring in conjunc- ies 
tion with the filtering orifice (D) is to present a ae 
D.C. (pulse-free) control flow (Q.) to the control atid 
orifice (E). This prevents undesirable feedback of 
high frequency pulses to the pump control chamber. ey 
Also, the capacity in conjunction with load resist- eit 
ance helps smooth the output flow from the pump 
to the load. An electrical analogy to this situation 
is the very common resistance-capacity filter as 
applied to rectified power supplies. 

Section (B) provides flow detection by making 
use of the pressure drop across an adjustable orifice 
in the main flow path. This pressure drop is meas- 
ured by a spring on a balanced spool (Section C) 
so that a bypass flow is created by the spool as 
a function of the flow through the orifice of 
Section (B). This control flow is also directed 
into the filtering orifice (D), thus completing the 
closed loop control of the pump. Pump displacement 
will vary to satisfy any flow setting at (B) or 
pressure setting at (A) depending on which control i. 
is in command, 


4 APPLICATION ANALYSIS 

Figure 5 illustrates the typical response curves 
for a pressure detection feedback of a 5 gpm 
unit at 2000 psi. Figure 5a illustrates pressure 


FIG. 4. Pump displace- 
ment control circuit. \ 
Drawings courtesy 
Simplex Engineering Company 
(Patents pending) 
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PULSE GENERATION 


versus output flow rate for four pressure settings. 
Figure 5b illustrates corresponding pressure ver- 
sus horsepower input to the pump. The addition 
of a flow control feedback would tend to hold a 
constant flow independent of pressure for any flow 
setting in the region below the control band for 
pressure feedback. Pressure control produces large 
cut-backs in input horsepower within the narrow 
pressure control band. The control of the pump 


Could this pumping technique provide a 
means for metering flows of 2.5 cipm? 
Could this ditler break cylinder friction? 


is maintained continuously by either pressure or 
flow feedback—pressure control superseding flow 
control when the system pressure reaches the pres- 
sure control band. 

Because of flow control feedback, the pump can 
be matched efficiently and accurately to any load 
flow demand from zero to full pump flow. Since 
the flow control section actually adjusts the pump 
flow to the demand of an outside orifice such error 
effects as prime mover speed variations and pump 
leakage are minimized. The control is ideally suited 
to constant pump flow output with variable input 
speeds of the pump as encountered in gasoline 
engine drives. 

Because of the nature of pressure feedback, great- 
er horsepower savings can be realized than with 
conventional designs. The control flow is the major 
loss at deadhead conditions. The low heat that does 
result from the control flow loss is generated in 
valves remote from the pump. Because the pistons 
are in contact with the driving cam for a small 
percent of the full stroke time during deadhead 
pressure conditions, there is less bearing wear and 
reduced piston leakage. In most conventional de- 
signs full bearings loads and internal leakage both 
exist at deadhead pressure conditions. 

With this design, pressure rises from rapid load 


aimed to give variable displacement pump- 
ing with the simplicity and economy of a fixed 
displacement unit. Many types of feedback ar- 
rangements can be utilized by manipulation of 
control valves and control techniques. Pulse 
generation is a direct analogy to the conversion 
of A.C. current to D.C. current through the 
use of Thyratron (gas tube) converters. The 
action of picking up the pistons at a point on 


Pulse generation is a new concept 
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FIG. 5. Typical response curves for 5 gpm—2000 
psi radial piston pump operating on pressure feed- 
back control through pulse generation. 


changes are anticipated and minimized by the fast 
acting pressure detection techniques which act to 
cut the power output of the pump while absorbing 
the shock during the short transit time of the 
pump cutback. Conventional designs are prone to 
over-shoot pressure settings when subjected to 
moderate surges. This overshooting is due to in- 
herent time delays in the controls as a result of mass 
and throttling effects. vvv 


ROBERT E. RAYMOND, Project Engineer, Simplex Engineer- 
ing Co., Zanesville, O. 


the velocity sine wave path of the piston pro- 
duces the same type of response that the firing 
of the gas tubes by a grid voltage does. Methods 
of filtering the electrical current pulses are 
analogous to those techniques applied to pulse 
generation. Mathematically, the output flow 
wave formed from the pump can be expressed 
in a Fourier Series and treated the same way as 
electrical current pulses. 
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There are three methods of obtaining 
flexibility in hydraulic lines—flexible 
hose, swivel joints used with piping or 
tubing, and a combination of swivel 
joints and hose. This article gives you 
an understanding of the types of joints 
available and also presents factors in 
selecting the proper unit for the job. 
Swivel joints can be defined as any flex- 
ible joint which has a seal and provides 
movement under pressure. They are not 
ordinary pipe fittings, but are very pre- 
cise mechanical units that may have a 


very important use on your equipment. 
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they are 


DASIC factors to consider in designing a flexible 

hydraulic line are type and speed of motion, 
pressure and temperature, and the material and 
properties of the flexible line. Hose is usually the 
most economical flexible line, particularly when 
considering first cost. Also, hose is often the most 
flexible. However, swivel joints provide greater 
safety and durability, especially at the higher pres- 
sures and temperatures. When it is necessary to 
connect to a pivot point, the use of a single swivel 
joint is the most economical. Joints used with pip- 
ing or tubing can usually be positioned better and 
require less space than hose. Joints used in combi- 
nation with hose is often the best design providing 
maximum flexibility, long life, space saving, and 
good appearance. 

Figure 1 indicates how the use of swivel joints 
can improve a hose installation. In (a) the top end 
of the hose is connected to a fixed point and the 
bottom end of the hose is connected to a point 


J. O. HEYwoRTH, Vice President Industrial & Aircraft Div., 
Barco Mig. Co., Barrington, Ill. 
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SWIVEL JOINTS 


which moves on a line between A and B. This move- 
ment twists the hose as shown by the dotted lines. 
In (b) a swivel joint has been used at the moving 
connection to prevent twisting of the hose. 

In Figure 2 the use of two swivel joints permits 


shortening a length of hose by 25%. Kinking or 
sharp bending at each end of the hose is eliminated 
and results in increased life for the hose. In (a) the 
installation is indicated without swivel joints. Point 
B is fixed and point A moves from A, to Ag. In 
(b) swivel joints have been installed at points A 
and B. 


FIGURE 1 


SELF-ALIGNING SWIVELS 


To compensate for piping misalignment, inac- 
curacies of thread cutting, or misalignment con- 
ditions between moving points, self-aligning swivels 
are used. These have 10 degrees of angular flexing 
(5 degrees to each side of the axis) in addition to 
360 degrees rotation around the axis. In self-align- 
ing swivels, the concave gasket provides the seal 
and also holds the ball in the joint. The ball is spring 
loaded to take up for wear, and to maintain the 
seal when internal pressure is not present. The de- 
sign shown in (a) is for 2000 psi and is a stand- 
ard industrial type with pipe threads. The trunnion 
joint shown in (b) is widely used on aircraft land- 
ing gear. The long casing of the joint is mounted 
inside the stationary trunnion of the landing gear. 
Tubing is attached to the 90-degree ball end which 
turns as the landing gear is lowered. The joint con- 
veys hydraulic fluid to the wheel brakes. Joint (c) 
for pressures to 3000 psi has threads for tubing 


FIGURE 2 


connections, 

The design of these self-aligning swivels permits 
operation at high temperatures of 750 to 1000 de- 
grees F, These temperatures usually prevent the 
use of resilient types of packing required in plane 
swivels or swing joints. In the self-aligning design, 
however, the truncated cone type of gasket is used, 
and this can be high or low temperature resisting 
material. Furthermore, the cone shape allows the 
ball part to automatically position or adjust itself 
in the gasket as dimensional tolerances within the 
joint change with temperature. 

Self-aligning joints are particularly adapted to 
“dog-leg” assemblies to provide movement in one 
plane between two points as on a die-casting ma- 
chine. These joints are frequently operated at 1200 
to 2000 psi at temperatures of 300 to 400 degrees 
F and provide maximum safety, because they will 
not blow out or burst. 
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FLEXIBLE BALL JOINTS ine 


Flexible ball joints combine 360-degree rotation with up to 40 
degrees of angular or side flexing. These joints move like any 
ball and socket, but are designed to seal through a wide range of 
temperatures and pressures. A choice of gasket materials permits 
handling fluids at temperatures to 1000 degrees F and 5000 psi. 
In hydraulic service the angular flexing movement is more often 
used than the swivel motion. The unit is frequently employed 
to relieve strain or stresses in piping. In some hydraulic applica- 
tions the elbow in the typical “dog-leg” arrangement are objec- 
tional because they create turbulence. With ball joints a relatively 
straight-through flow is achieved. 
~ 


SWING JOINTS 


Swing joints are designed for supporting piping 
as well as for flexibility. Ball bearings are arranged 
to take end thrust from internal pressure or pip- 
ing loads. Swing joints may be designed with long, 
plain bearings to take radial loads. A distinctive 
feature of this design is its easy serviceability. It 
is not necessary to disassemble piping to replace 
the O-ring seal, because the joint can be taken 
apart with a small wrench by removing the cap 
screws. The swing joint shown at the left is avail- 
able in sizes from *%4 to 5 inches for working pres- 
sures to 6000 psi. The illustration shows smooth 
flow radii for minimum flow restriction. Two rows 
of ball bearings handle thrust and radial loads, and 
grease retainers provide extra protection for the 
ball race areas. 


Single-plane swivels provide 360 degrees move- 
ment around their axes. They are available with 
plain thrust bearings for low pressure applications 
and with ball bearings for low torque under pres- 
sure. In the plain bearing type, shown in (b) 


thrust washers form the bearing surface. This de- hiatal 
sign can be used for pressures to 1600 psi. An Boll bearing 


O-ring seal is used with a special back-up ring for 
sealing. Turning is between the back-up ring and 
the sleeve, so that there is no movement between 
the O-ring and the surface it contacts. In (a) a 
plane swivel joint with ball bearings for end thrust 
is shown. These are satisfactory for pressures to 
2000 psi with radial loads to 675 lb depending on 
size. 

Single-plane designs for aircraft are for 3000 or 
4000-psi operating pressure. In one type shown in 
C, a ball bearing is arranged for internal pressure (eo) (a) 
end-thrust loads. In the type shown in (d) two 
rows of ball bearings are arranged for both radial 5 2 
and end thrust. 
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ROTARY JOINTS 


Rotary joints are different from the other types of swivel 
joints, because they are designed for continuous rotation, 
sometimes at high speeds, while a swivel joint is for reciprocal, 
slow, or infrequent swiveling. The joint shown here is for 
speeds to 2000 rpm at pressures to 1500 psi. The ball bearing 
handles the radial loads with V-rings for the seal. In another 
type of rotary joint designed for speeds to 10,000 rpm, a flat 
carbon seal is used. The most common application of rotary 
joints in hydraulic service is on hydraulic clutches. 


boll bearing 
"V'"Ring seal 


Spring 


ABRASIVE COAL DUST and bruising vibrations were 
the problems solved by using swivel joints on this 
permissable roof drill for mine operation. The swivel 
joints eliminate bend fatigue in the rubber hose. 


ON FJ-4 NAVY FIGHTER hydraulic fluid for control 
system had to be carried past wingfold. Tight radii 
bend in limited area made swivel joints essential. 
Joint assemblies in this system were made up of 
forged components rated at 3000 psi. Qualifying 
tests for military and commercial aircraft use include 
100,000 cycles of reciprocating 45-degree swivel 
motion, with pressure alternating from zero to 3000 
psi approximately every cycle. After this cycling test, 
the joint should show no appreciable wear and should 
withstand 7500 psi pressure with no malfunction or 
distortion, 


Photographs courtesy Chiksan Co, 


RUGGED SERVICE on this forging manipulator 
caused shock and vibrations and required flexible pip- 
ing. Single-elbow and double-elbow swing joints are 
used to convey low pressure hydraulic fluid. 
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Insulation has to be stripped off the ends 


of commutator bars. Six air circuits have been tied together 


“hairpin” stripping machine in the plant of 

Jack & Heintz, Inc., Bedford, Ohio, is a typical 
example of the skill of the Tool Engineering De- 
partment in providing simpler, faster and completely 
automatic equipment to produce the electrical com- 
ponents this company designs and manufactures. 
The machine is basically a six station assembly of 
air circuits tied together electrically. 

The name “hairpin” is the shop’s designation 
for the bent commutator bars or pins. The function 
of the machine is to remove insulation from the 
ends of the pins. Six work stations or work holders 
are provided. In turn these are: (1) load; (2) 
burn-off; (3) cooling; (4) brushing; (5) take- 
away; and (6) an empty station. The burning off 
reduces the time required for brushing. 

Six air cylinders perform the necessary move- 
ments for the work stations. The index cylinder 
moves the work holders up one station each cycle. 
The hopper cylinder feeds one pin into a holder at 
the load station. The brush feed cylinder moves the 
pin ends into the cleaning brushes. And a rocker 
cylinder turns the pin a quarter turn to allow the 
edges of the pin to be brushed. There are two 
cylinders at the fifth (takeaway) work station. One 
operates a toggle type clamp to seize the closed 
end of the pin. The other, the takeaway cylinder, 
withdraws the pin from the holder, draws it clear 
and drops it into a stock box. 

All cylinder travel is limit switch controlled. 
Duration of stroke and return is controlled by in- 
dividual air pressure regulators and by choke 
control of the exhaust air flow. Operation may be 
fully automatic by push button or any of the 
cylinder movements and the burning flame may be 
operated individually by separate push buttons. 


electrically on a machine 
which can do this job at a high speed 


and on a wide range of different size bars. 


This flexibility was important because set-up and 
timing changes are rather frequent since the 
machine was designed to accept the entire range of 
pins in production. vvv 


AN AIR CYLINDER feeds a bar from the hopper 
into a holder which is fastened to the chain. An index 
cylinder moves the work holders up one station each 
cycle. Brushing station is in the foreground. 
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Lsing the accumulator to speed up the action 
of the low pressure closing stroke makes it possible 
to use a smaller high volume pump than would be 
required if flow for closing were supplied by only 
a pump. During the time the material is being 
cured under pressure, the accumulator is recharged. 
Pump size on the low pressure circuit is selected 
to recharge the accumulator in a given time. 
Constant pressure for the critical cure is maintained 
by the high pressure pump. 


If cycle time is sufficient to permit use of this 
circuit, greater power savings can be had. When 
the cylinder is closed and pressure builds up, the 
low pressure pump is completely and immediately 
unloaded. Recharging the accumulator, whose vol- 
ume has again been used to speed the press closing, 
is done by the high pressure pump. This pump also 
holds constant pressure on the work cylinder. 
Restrictor valve “A” is set to meter some of the 
high pressure pump volume into the accumulator. 
A typical use of this circuit is for transfer molding. 


When oil is discharged 

from a hydropneumatic accumulator 

there is a pressure drop. 

Will this drop affect the quality 

of the work? Here are circuits which show 
how proper valving arrangements 

permit the use of hydropneumatic 
accumulators to speed up production 
without any difficulty caused by pressure 
differential. Use of the accumulator 


reduces horsepower requirements. 
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e@ By Seymour S. Garrett 


LASTIC and rubber molding of fast setting materials 

often require constant pressure to produce a product 
with even curing and no objectionable flash. Presses 
used in this industry are typical of the hydraulic equip- 
ment on which a pressure is applied to do the actual 
compression of the work. How then can an accumulator 
be used to best advantage on this type of application? 


SEYMOUR S. GARRETT, Application Manager, Greer Hydraulics, Inc., 
Jamaica, N. Y. 


APPLIED HYDRAULICS 


G on Fa J 
@ (») | press 
©) 
(¥) 
er 
| Gu) | 
| 
= 
BASIC 
Ary 
76 


10 Gal accumulator Gol accumulotor 


Giz 


os 


USE ACCUMULATORS 


September, 1956 


When the cure cycle is too short to permit re- 
charging the accumulator during cure time, but 
sufficient time is available during idle loading and 
unloading, this circuit can be used. The accumulator 
is sized to provide enough volume to open and 
close the work cylinder. With the cylinder closed, 
the cam valve shuts off flow from the accumulator 
and pump pressure builds up to the constant value 
determined by the relief valve. Instead of using the 
cam operated valve, a limit switch actuated solenoid 
2-way valve can be used. 


Use of one large and one small accumulator is 
arranged to perform much like a hi-lo pump circuit. 
Oil from the large accumulator provides the vol- 
ume for rapid closing. When the cylinder is closed 
1-LS is tripped to open the 2-way solenoid valve, 
allowing pressure from the small accumulator to 
hold the work cylinder during cure time. High 
pressure from this small accumulator holds check 
valve “A” closed so that during curing the pump 
recharges the large accumulator. If cure time is 
longer than the time required to recharge the 
accumulator, an unloading valve can be used to 
dump the pump at zero pressure. 


An accumulator and “cut-in, cut-out” controls were 
added to this press circuit to increase production. 
The low pressure pump delivers 15 gpm at 450 
psi. The high pressure pump delivers 3 gpm at 
2500 psi. The high pressure pump is used to 
charge the accumulator when the press is being 
loaded and unloaded. When the accumulator is 
fully charged, the pressure switch is actuated to 
energize the solenoid dumping valve which unloads 
the high pressure pump. On the closing stroke, pres- 
sure from the low pressure pump immediately builds 
up to overcome the resistance of the pilot check. 
This pressure is sufficient to open the 2-way pilot 
operated valve so that high flow from the accumula- 
tor is added to the flow from the 15 gpm pump. 
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Last month Part | described types of pres- 
sure switches and presented factors for 
proper selection and application. Part 2 
illustrates the flexibility of these units and 
the variety of methods in which they can be 
used for fluid power control. 


THESE PRESSURE SWITCHES are part 
of the automatic control for this press 
which has fast advance to the work, full 

// oad pressing, automatic reversal at peak 
pressure, and fast return. The pressure 
switches have a spring-loaded, hydrauli- 
cally operated piston which actuates a 
sensitive snap switch. 


e@ By Kenneth B. Rexford 


1m two general functions of a pressure switch 
are: 


1. To maintain a circuit as long as a certain pres- 
sure 18 present. 

2. To energize a circuit when a certain pressure has 
been reached, after which control of the circuit is 
taken over by other components. 

In Figure 1 the energizing of 1-CR depends en- 
tirely on pressure closing 1-PS. The relay is de- 
energized when 2-CR is actuated by another func- 
tion in the circuit. In figure 2, pressure switch 1-PS 
needs to remain actuated only until a new position 
of the machine has closed 1-LS or a time has 
elapsed to close the timer contact 1-TR. 1-CR may 
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WITCHES 


for fluid power control 


then be de-energized by the limit switch, timer, or 
an auxiliary function of 2-CR. 


LAMP INDICATES LOW PRESSURE 

In Figures 1 and 2 we are concerned with the ‘ 
operating differential of the pressure switch. Hy- 
draulic pressure required to do a certain job must 
be available throughout the range of the differential. 
A condition where the reverse of these requirements 
may be used is a safety device to actuate some @ 
warning signal indicating that the pressure in the 
system has dropped below a required level. A typi- 
cal circuit is shown in Figure 3. A time delay con- 
tact from the motor circuit closes after the pump 
starts, connecting a warning light circuit. When 
the pressure has built up to its required level, con- 
tact 1-PS opens. When the pressure drops below 
the differential range, 1-PS closes energizing the 
warning light. This circuit also indicates if the 
system fails to build up pressure initially. 

In Figure 4 the pressure switch contact will have 
an immediate interlock from its energized relay. 
The switch 1-PS is interlocked immediately on 
closing and depends on relay 2-CR to de-energize. 


PUMP UNLOADING CONTROL 
An application often used in hydraulic circuits is 

sequencing from one pressure load to another by 

using both a high-pressure, low volume pump and a 

low-pressure high-volume pump to start the cycle. 

The low-pressure pump is then unloaded when sys- 

tem pressure reaches the maximum pressure setting G) 

of the pump. This permits a high-volume, low-pres- 

sure for rapid approach to the work, with the low- 

volume, high-pressure pump used only for the final 

pressure. In Figure 5, 1-LS is held closed in the 

machine starting position. The CYCLE START switch 

energizes auxiliary relay 1-CR which in turn ener- 

gizes both the low and high pressure control sys- 

tems. When the low pressure setting has been 

reached, 1-PS opens de-energizing the low pressure, 

pump control relay 2-CR and in turn, the auxiliary 

start relay 1-CR. The high pressure system has been 

interlocked through its own relay contact 3-CR. On 


> 


KENNETH B. REXFORD, Chief Electrical Engineer, Hydraulic 
Press Mfg. Co., Mt. Gilead, Ohio 
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PRESSURE SWITCHES 
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reaching the high pressure setting, 2-PS opens de- 
energizing the high pressure, pump control relay 
3-CR. The pressure control system is now inactive 
until the operation of equipment indicates that it 
is back to its original starting position when 1-LS 
is again closed. 


REGULATING TWO PRESSURES 


Closely following this type of circuit involving 
two different pressures is the circuit shown in Fig- 
ure 6 in which one pressure source is controlled at 
two different pressures. Relay 1-CR is closed and 
interlocked by operation of the CYCLE START switch, 
As the cylinder closes on the work, in the last inch 
of travel limit switch 1-LS closes starting a pneu- 
matic timer 1-TR and setting up a low pressure 
circuit through 1-PS. The pressure builds up to its 
low pressure setting and opens the normally closed 
contacts of 1-PS. This de-energizes control relay 
2-CR which in turn controls a solenoid valve that 
releases the pressure from the cylinder. As soon 
as the pressure drops to the preset differential low 
level, the pressure switch closes and energizes 2-CR 
to restore the pressure system. This cycle of increas- 
ing and decreasing pressure on the work continues 
until a preset time elapses and the timer is actuated 
closing contacts in parallel with 1-PS. On the next 
succeeding pressure build up, the low pressure 
switch has no effect, so that the pressure increases 
to the setting of the high pressure switch 2-PS. 
The opening of 2-PS opens the interlock for 1-CR. 
With 1-CR de-energized, the cylinder returns to its 
initial position for the next cycle. This is a typical 
example of the combination of pressure, position, 
and time elements. 


SEQUENCING OF CYLINDERS 


In another application shown in Figure 7, a 
series of cylinders may be sequenced in a definite 
order, requiring that each previous cylinder ex- 
ert a required force on the work before the next 
cylinder starts. The pressure settings may be the 
same or different, depending on ram areas, the 
required force, and whether the same or different 
pressure sources are used, The starting circuit is 
not shown, except that it has already connected cyl- 
inder | cireuit through 1-CR. On reaching its pre- 
set pressure, 1-PS closes, energizing 2-CR. This 
relay has two functions: (a) to operate a valve 
to admit hydraulic fluid to cylinder 2, (b) to set 
up cylinder 2 pressure control system. 

The circuit continues to sequence until 4-CR is 
energized. This relay can control one of several 
functions. For instance it can energize a timer that 
will hold the pressure on all rams for a preset time. 

Another system of sequencing may be used by 
employing both normally-open and normally-closed 
contacts on the pressure switch. This is shown in 
Figure 8. It is assumed in this circuit that some 
previous auxiliary circuit has closed contact 1-CR. 
This energizes cylinder 1 control relay 2-CR which 
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energizes a solenoid valve. This valve then directs 
the fluid to cylinder 1 moving it to the end of its 
travel where the pressure increases. When the pre- 
set pressure has been reached, 1-PS is actuated. 
Since the normally-closed contact of this pressure 
switch has been interlocked by 2-CR, relay 2-CR 
remains energized. The normally open 2-CR con- 
tact is closed and completes the circuit to energize 


3-CR and its related solenoid valve which extends . 


cylinder 2. 


USED AS AN INTERLOCK 


In addition to its function as the initiating 
component in a circuit, a pressure switch can also 
be used in an interlocking function. In Figure 9 
the initial energizing of the control relay 2-CR has 
been from some auxiliary circuit represented by 
contact 1-CR. The drop out of this circuit is de- 
pendent on the loss of pressure when 1-PS opens to 
disconnect the interlock. The initiating circuit 
opens after pressure has been established and be- 
fore the pressure is lost. 

In Figure 10 the initiating circuit is represented 
by the relay contact 1-CR, but this time the control 
relay 2-CR is interlocked immediately on energiza- 
tion. The circuit is disconnected after the initiating 
contact 1-CR has opened and pressure builds to the 
preset level of 1-PS and opens its normally-closed 
contact. A second normally-closed 2-CR_ contact 
can disconnect another circuit if no pressure is 
available. 


September, 1956 


SEQUENCING on this press is accomplished by using 
both normally-open and normally-closed contacts in 
the pressure switches. This type of circuit is illus- 
trated in Figure 8. Contacts of each pressure switch 
are connected in the circuits to two relays controlling 
two solenoid valves. 
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AN AH STAFF REPORT... 


Is there a place in your organization 

for an automation department? It's not likely that 
your company is large enough to require a 
separate group—nevertheless, you'll want to include 
the functions of such a department in your present 
design and operating staffs. 

Take a look at what Ford does. 


WHAT AUTOMATION 


HAT is an automation department? What does 

it do? How does it fit into the overall operation 

of a modern production plant? These are the 

questions we had when we visited the Ford Motor 

Company Stamping Plant at Buffalo, New York. 

We found the fundamental idea surrounding the 

use of automation was to obtain the maximum 

efficiency from any given piece of manufacturing 

equipment. This automatically resulted in three im- 
portant accomplishments : 

Increased quality by making parts in a consistent 
manner, 


Reduced physical labor. 
Created better safety conditions. 


The Automation Department in this plant is 
a separate department with its own engineering, 
construction maintenance personnel. This depart- 
ment performs four distinctive functions: 

Coordination with other departments ] 

Design of equipment. 

Construction of new equipment. 

Maintenance of automation equipment. 
e@ Coordination with other departments in the 
plant is done through the department manager with 
the plant project control representative. This rep- 
resentative keeps the department advised with all 
set-up, die, press and other production problems. 
This intelligence is transmitted early in all )pro- 
duction planning, so that the Automation Depart- 
ment can participate fully in the development of 
all projects in which automation is to have a 
part. For example, there is close and continuous 
coordination with the Die Design unit because 
Die Design and the Automation Department must 
work side by side on die changes, internal ac- 


cessories for automatic operation, press cycling and 
other common problems. Other problems that must 
be coordinated and solved jointly are adequate 
provisions for safety, press speeds, press and trans- 
fer placement, stock handling to and between 
presses and parts handling at the end of the press 
line. 

This coordination is not confined to new projects. 
It continues through construction, operation and 
maintenance. The Automation Department is re- 
sponsible for the electrical work on its own units 
and for both preventive and emergency maintenance 
of its own fluid power equipment. For instance, 
one man of the Automation Department mainte- 
nance crew is charged with the responsibility of 
keeping the air cylinder assemblies of the ex- 
tractor jaws in efficient operation. 


@ Design is the second function of the depart- 
ment. A section headed by an electrical design 
engineer, does all the electrical diagram design 
work, both on components and units which be- 
come integral parts of accessories of plant equip- 
ment and separate special equipment. 

This section goes to work as soon as the basic 
information on production planning is received 
through the Plant Project Control Representative. 
The first step is the coordination of the problem 
with interested departments or sections. For exam- 
ple, there may be a problem to work out with Die 
Design to fit panel lifters into the die or positioning 
gauges for accurately setting sheets or parts into 
the die; or there may be an electrical problem to 
work out with the automation engineer to synchro- 
nize press cycles or feeder or extractor cycles; or 
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DEPARTMENT DOES 


there may be pneumatic problems to work out with 
the automation supervisor. 

Ford has set up Company Standards for many 
of its machines, components, units, materials and 
services. The Automation Department, along with 
automation departments of other Ford plants, has 
been working to standardize items for automation. 
At frequent committee meetings of managers of 
automation departments of various plants, ideas 
and experiences are interchanged. Once a com- 
ponent, unit, or a procedure becomes a Company 
Standard, the work of the design section becomes 
less complicated. This does not imply that the 
Company Standard is necessarily closed to design 
ideas. The committee meetings review new ideas 
and pass on suggestions for improvements. 

Before a design is made a Company Standard, 
there is much more latitude on the part of the 
designer. There may be several answers to a design 
problem, each of them satisfactory. Because of the 
plant and company-wide coordination of design 
ideas, designs are very likely to be closely parallel. 

When the automation units are to become integral 
parts of a die—lifters, stops or positioning gauges, 
there is close coordination with Die Design. For 
tryout, maintenance personnel of both Die Repair 
and the Automation Department are called in, so 
that familiarization with new equipment and units 
is obtained as early as possible. Also the men who 
take care of the equipment can frequently make 
worthwhile suggestions. 

The Automation Department is also responsible 
for equipment separate from basic plant machines 


Concluded on page 102 
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UNIQUE AIR CYLINDER operated 
stack loader. Formerly, this oper- 
ation was a tough manual job and 
a production bottleneck. Panels are 
tilted up, then nudged into a snug 
fit on the stock truck, 


SELF-CONTAINED transfer and 
side arm extractor is designed and 


built to automation standards. 


ewer vyrrr 


TRANSFER and jaw unit is in oper- 
ation. Opening the guard gate shuts 
down the entire unit, 
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Pressing at high pressure 
is an important part of a plastic 
molding press cycle. This 150-ton 
press has a hi-lo circuit 


accomplished with a single . . . 


COMBINATION 
PUMP 


... to reduce 
horsepower 


TOGGLE PRESS for plastic molding has semi-automatic 
eyele controlled by bar controller shown to right of press. 
This sequence timer, developed by F. J. Stokes Machine Co. 
manufacturer of the press is a rugged unit incorporating 
a chain driven bar which strikes cams initiating electrical 
operations, 


COMBINATION PUMP consists of low-pressure sec- 
tion and high-pressure section connected internally 
in a conventional hi-lo circuit. 5-hp electric motor is 
required. High-pressure relief valve is set at 800 psi. 
Low-pressure unloading valve is set between 400 and 
450 psi. Limit switches are arranged to be actuated 
at top and bottom of press stroke. In addition to 
bar controller, these energize solenoid valves to con- 


trol press speed. 


@ By Frank Arpagian 


Chief Engineer, F. J. Stokes Machine Co. 


TWO DOUBLE SOLENOID-CONTROLLED, pilot- 
operated valves and a single solenoid-controlled, 
pilot operated valve change the hydraulic circuitry to 
govern press speed. Main flow lines are l-inch tub- 
ing. Pilot lines are %-inch tubing. Subplate mounted 
valves permit easy access for solenoid maintenance 
or replacement of the valve. Reservoir base has fin- 
type coolers with large capacity to keep oil temper- 
ature low, minimizing packing and seal failures. 
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VALVES 
. CONTROL OIL HYDRAULIC POWER 


flow performance as much as 20 gpm (05 series), 30 gpm 
(07 series) and 55 gpm (10 series) with back pressure ratings 
under 100 psi, non-constricted flow reduces pressure drop. 
| 


Four-way, four position; 
|work port blocked in neutral— 


WORKING SECTIONS fe) 
|open in fourth position Top 
pre, 


UTLET SECTION 
, side, bottom dump or 
beyond porting 


INLET SECTION 
Top or side porting 


Relief valve 


Four-way, three position 
| work ports blocked 


Three-way, three positio 
work port blocked 


~ 


or split flange connections 
Fig. 3—“Performance Rated” directional control valve consisting of 
inlet, three working and outlet sections assembled into leakproof 
unit. Any combination of working sections can be assembled in any 
sequence into a single space saving unit. 

INTERNAL PRESSURE DROP (PSI) 

in one four-way, three position working section when circuit is 
loaded work ports pressurized. 

FLOW (GPM) 
5 | 10 15 | 20 125 | 30 | 35 |40 |50 


05 SERIES | 5.4/21.6}48.5/86 2 


07 SERIES 22.5)40.0162.5190.0 | 

10 SERIES 37.6/49.2/62 77.0b3.0 
APPROXIMATE OVERALL DIMENSIONS (IN.) 

[ * relief valve 


Bscrew C—slug D—none 


Dt (6) t working sections 
G—all working sections except H and / 


| —four-way, three 
rts open—spool detent positioned 
1— four-way, four position 


cylinder outlets 
ABCDEFG H 


OPERATING PRESSURE 2000 PSI 
O-rings seal against leakage— 
dense hi-tensile castings absorb 
stress without distorting. 


NO LOAD DROP 

Positive hold check built into 
each working section prevents 
load drop or sag. 


OVERLOAD RELIEF—PRESSURE smoother; 
CONTROL pee free 


pring return or poppet detent | 
spool locating; 


d spool 


Sensitive cartridge type pres- | passageways 
sure relief provides safety by- x8 
protection against over- Non-constricting 
food of hydraulic system positive hold check 


CYLINDERS 


UTILIZE OIL HYDRAULIC POWER 

single acting, double acting, telescopic 

capacity up to 25 tons—stroke up to 45 inches 
operating pressure up to 1500 psi. 


Removable stuffing box 


Two piece piston 


Bronze packing nut 


Piston packing 


Bronze wear ring 


Fig. 4—Double acting solid plunger cylinder fitted with two piece 
piston. Disassembly for easy inspection and replacement of piston 
or stuffing box packings is a simple field operation. Note there is 
no metal to metal contact between piston and cylinder. 


DOUBLE ACTING 
ROD. DIAMETER 
CYLINDER O.D. 


1 1% 2 2 %2% 
19% 
DISPLACEMENT butt | 91010121 220 


3.1 14.0 (4.9 18.3 
EFFECTIVE AREA putt | 9 7|3,7 (6,5 


SINGLE ACTING 
PLUNGER DIA. 1 1441% 2 2% 2% 3% 4% 5% 6% 7% 


CYLINDER O.D. | 1%! 234| 
DISPL’CM’T 
6 


EFF.AREA {0.8/1.8 (2.4/3.1 [4.9 [5.9 111.017.726.035.848.7 


TELESCOPIC 
SLEEVE DIAMETER DISPLACEMENT 


SLEEVE) CYLINDER O.D. SLEEVE} CYLINDER O.D. 
NO. | 4% 5% 6% 8 9% NO. | 4% 5% 6% 8 9% 
Ist 13% |4%15%| 6% 17% Ist 
2ND | 234 4%4| 6% 
3RD 2% | 3% | 5% 050.079.115.159 
4TH 2%|3%4|4% 139 
StH 2% |3% 5TH 121 


Figures in tables shown in units as follows: diameter—inches, area—square inches 
capacity—pounds, pressure—Ibs. per sq, in. displacement—gallons per inch of stroke 
EFFECTIVE AREAS OF SLEEVES 

SLEEVE DIAMETER 234 334 434 534 634 7% 

EFFECTIVE AREA | 


Cylinder capacity, neglecting friction loss, can be approximated by 
multiplying rod, plunger or sleeve effective area by operating pressure. 
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How to arrange... 


“Hey, Joe, shut it off. 
eeee* Turn it on 
; again, it’s not quite full. 
Shur it off. ***** Shut ic off, 
Joe, it’s runnin’ over! Now we got a 
mess. 


“They oughta put in one of them loud 
speaker —— if they gotta have that 
valve so far away from the tank.” 


“Yer right, Joe. But we gotta have 
that valve on the operating panel — 
that’s where we need it most. It’s just 
once in awhile we need it near the tank.” 


“Dunno, guess it’s cheaper to have us 
yell back and forth.” 


e By Wayne M.. Sanderson 


Dow Corning Corporation 


HAND VALVE CONTROLS 


HERE is a better way to solve Ed and Joe’s problem. May 

not be a cure-all, but it should find a place in many piping 
installations. 

Get two 3-way 90-degree-turn plug valves and pipe them as 
shown in Figure 1. The flow can be turned on or off with 
either valve, regardless of the stem position of the other. Try 
it and see. 


FIG. 1. 2-Station Control 


To go a step further, the same thing can be accomplished 
from three different locations. See Figure 2. 

Try this one. In this arrangement it may take a little longer 
to trace through all the possible combinations of stem positions 
and on-off conditions—there are 18 combinations in all. The 
flow can be turned on or off at any of the three valve stations. 
Or it can be turned on at one station and off at another, or 
vice-versa. In this case the set-up will require two 3-way 
90-degree-turn plug valves and one 4-way 90-degree-turn plug 
valve. 


FIG. 2. 3-Station Control 


The above arrangements should be superior to a solenoid 
valve set-up in most cases. The advantages are (1) tighter shut- 
off, (2) power failure would not affect the flow, and (3) in 
hazardous areas, would not require high-cost explosion-proof 
electrical devices. 

We note one disadvantage to the above arrangements. One 
cannot be certain by observing the position of the valve handle 
whether the flow is on or off. If this is important, the 
condition may be remedied by the use of sight-flow indicators 


properly located. 
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DIHEDRAL COUPLINGS 


INTRODUCE TRULY SELF-ALIGNING COUPLINGS 


NEW Ajax 3-D Dihedral Couplings are self- The success story of Ajax Dihedral Couplings 
aligning to 3 degrees, yet cost no more than created an insistent demand for a coupling 


ordinary gear type couplings. 


providing Ajax Dihedral performance on direct- 


They are designed and built on the same prin- connected equipment where misalignment does 


ciple used in the D-100 Series Ajax Dihedral not exceed 3 degrees. 
Coupling introduced 5 years ago. 


Features of the new Ajax 3-D Dihedral Coupling include: = —Cut-away view of Ajax 3-D Dihedral 
Self-aligning Coupling showing 
arrangement of specially 
designed gears and location of 
lubrication seals. 


3 degree misalignment capacity. 


Load is distributed at center of teeth at 
the point of greatest strength. 


More tooth strength is provided under 
misalignment than is possible with any 
other tooth shape. 


Exclusive Ajax Dihedral tooth design 
has less clearance than conventional gear 
type couplings. 


No end-of-tooth wear under misalign- 


ment. Johns-Manville “Clipper” seals 
keep lubricant in and foreign matter out. 


Compact overall size. 


Designed for NEMA motors with stand- 
ard keys. 


Low prices competitive with ordinary 
gear type couplings. 


AVAILABLE IN 5 SIZES 
Write for new Catalog No. 60 


AJAX FLEXIBLE COUPLING CO. INC. 


Representatives in Principal Cities 
The Wortd’s Mest Complete Line of Couptings 


Patented or Patents 
Pending in U.S. A. 
and foreign countries. 


WESTFIELD, 
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APPLIED HYDRAULICS ro 


winch house Tension geor stotion 
CIRCUIT 
DESIGN 


ARTICLE 


Braking on the downgrades of this aerial cableway is 
provided by metering output from a fluid motor con- 
trolling the winch payout. This braking has to corres- 
pond to the steepness of the downgrade. Size of the 
metering orifice varies inversely with forward pressure 
on the driving motor to provide... 


PROPORTIONAL BRAKING 


By John A. Lankester 


European Editor, APPLIED HYDRAULICS 


phn a cable car across a river requires close control of driving 
and braking forces. As the car leaves the terminal station, it is traveling 
on a downgrade and must be braked. In the middle of the span, it is traveling 
on the level, so that it can move at top speed. As it approaches the support 
tower, more force is required for the upgrade, and it should move slower 
to minimize power requirements. 

By using two fluid motors to turn the driving sheaves of an aerial cable- 
way across the Tigris River, the British Ropeway Engineering Co. working 


Winch ~3 Ton weight 
Pay-out sheave! Tension trolley 


Tone-up sheave 


CABLE SYSTEM is controlled by two sheaves. Take-up sheave is connected to “Drive” fluid motor; payout 
sheave is connected to “Brake” fluid motor. Meter-out circuit for “Brake” motor gives braking when car is 
traveling on downgrades. When car travels in reverse direction, functions of sheaves are reversed. 
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ACCURATE SPEED CONTROL and _ brak- 
ing is required to minimize power require- 
ments. When leaving terminal station or 
tower, car moves on down grade and must 
be braked. In middle of span, car moves on 
level at top speed. Approaching tower, car 
moves upgrade at reduced speed to reduce 
power. 


WITH FLUID MOTOR 


with Strachan & Henshaw, Ltd. was able to design 
the necessary control. This system is installed at 
Al-Fatha, Iraq which has been used as a river for 
6000 years. 

The traction system for drawing the car across 
the cableway uses a winch arrangement in which 
the cable is passed over two sheaves with a ten- 
sioner between them. When the driving sheave is 
taking up the cable, the braking sheave is paying 
out the cable. The functions of these sheaves are 
reversed when the car returns in the opposite 
direction. The driving of these sheaves requires 
reversible, variable-speed power which can be con- 
trolled both in driving and braking. 

Braking on the downgrades is accomplished by 
braking the payout sheave. In addition the upgrades 
are made at reduced speed, and this is important 
in the economy of operation. The system would 
require 300 hp to haul a fully loaded car all the 
way across at full speed. By reducing speed on the 
upgrades, only 100 hp is required for the system. 

The conditions between each support are the 
same: (a) braked descent from the support (b) 
full speed through the level, middle distance (c) 
reduced speed ascent to the next support. At the end 


AERIAL CABLEWAY over Tigris river is used to 
maintain pipelines of the Iraq Petroleum Company 
which pass under the river. Speed and braking are 
automatically controlled by cams which stroke fluid 
motors and operate valves. 


of the crossing, the speed is further reduced before 
stopping at the terminal point. 

The change from driving to braking is controlled 
by cams. Cams also control the variable-delivery 
pumps according to the speed required for any part 
of the crossing. These cams are geared to the winch 
sheaves. After each crossing the cams are auto- 
matically zeroed to compensate for any slip which 
may have occurred between the winch sheaves and 
the cable. 


OPERATION OF DRIVE CIRCUIT 


In the hydraulic circuit, the two fluid motors 
have been designated as “Drive” and “Brake” to 
correspond to crossing in one direction. For the 
opposite crossing, the functions of the motors are 
reversed. The delivery from two variable-delivery 
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FLUID MOTOR CONTROL 


pumps is piped through a check valve and 4-way 
valve A to the drive motor. This motor drives 
the take-up sheave while the brake motor is paying 
out the cable and being driven by the payout 
sheave. The brake motor draws fluid through 4-way 
valve B and discharges it through valve A past the 
relief valve, through the brake valve, and back 
through valve B into the intake side of the brake 
motor. Since there is no restriction to the fluid dis- 
charged by the brake motor, there is no braking ef- 
fort on the pay-out of the cable. During this part of 
the crossing, the control cam moves the pump-deliv- 


ORIFICE OF WEIGHTED THROTTLE VALVE is 
controlled by system pressure acting against cylinder. 
Weighted valve was selected instead of spring-loaded 
valve because of simplicity of adjustment. 


ery control to control car speed according to the 
position in the span. As the car approaches the sum- 
mit of the upgrade at the first tower, the cam re- 
duces the pump output and slows the car. At the 
summit, a second control cam actuates the braking 
valve shutting off the free return of the fluid dis- 
charged by the brake motor and forcing the fluid to 
pass through the weight-loaded throttle valve in 
order to escape to the return line. At the same time, 
cams close the throttle exhaust valve and open the 
throttle pressure valve to direct system pressure 
against a cylinder controlling the throttle valve. 
Pressure on this cylinder produces a force to coun- 
terbalance the weight and close the throttle valve. 

The weight of the descending car tries to overrun 
the drive motor, and this has the effect of dropping 
the supply pressure. When the car is descending, the 
system pressure is low and the weight closes the 
throttle valve. The discharge of fluid from the 
brake motor is restricted and a braking effort is 
applied to the pay-out sheave. As the car slows 
down, the pressure increases and extends the 
throttle cylinder, lifting the weight, and opening 
the throttle valve. Thus the restriction of the throttle 
valve, which determines the braking, is inversely 
proportional to the line pressure and directly pro- 
portional to the downgrade in the span. 


SMOOTH SPEED REGULATION 
The cams are accurately timed, so that the 
driving pump is moved into the “slow” position 
before the braking valve is actuated. Thus, as the 
car reaches the top of an upgrade, the speed is 
reduced before it starts down and braking is 
applied. This provides a smooth transition from 
driving to braking, eliminating sudden changes of 
pressure and load. The importance of this is 
Continued on page 100 
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Built-in check valve 
eliminates load drop 


2] The pilot operated 
unloading valve 
bypasses pump 
discharge 


3] All plunger areas hy- 
dravlically balanced 


4 | Pressure setting of 
relief valve fully ad- 
justable through en- 
tire range 


9 Simultaneous con- 
nection of the pres- 
sure port to any 
number of cylinders 


Here’s a new Fluid Power Control Valve with performance fea- 
tures of real importance to builders of Mobile Equipment. 


The new 
HYDRECO- 
V-32 SERIES VALVES 


have built-in pilot operated relief and unloading valve. Now... 


for the first time . . . the operator may adjust relief valve pres- 
sures from idling pressure to over 2000 psi without changing 
springs. Now . . . complete unloading of the Pump is effected 


when working pressure is not required. 


Under static loads, the regular valve handle provides direct 
control of effective pressures . . . a significant feature for control 
of clamps or other pressure actuated devices. Available with 
2 to 6 operating plungers. 


Member NEPA e 
get all the facts on the New Series 
WH V-32 HYDRECO Valves. 
KALAMAZOO wwwision 


THE NEW YORK AIR BRAKE COMPANY 
9004 E. MICHIGAN KALAMAZOO 


‘NTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y. 
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© Small pressure dif- 
ferential between 
cracking and full 
flow with pilot op- 
erated relief valve 


Large oil possage for 
pilot pressure 


Valve handles can be 
located on either end 
of plunger 


Alternate location of 
relief valve adjust 
ment on opposite 


20 GPM + 2000 PSI OPERATING PRESSURE 


CONTROLLED 
FLUID POWER 
FOR 
MOBILE EQUIPMENT 


MATERIALS HANDLING 
EQUIPMENT 


TRACTOR MOUNTED LOADERS 
HYDRAULIC BACKHOES 


CONSTRUCTION AND 
EARTH MOVING MACHINERY 


GENERAL 
MOBILE EQUIPMENT 
APPLICATIONS 


Kalamazoo Division 

The New York Air Brake Company 

9004-9 East Michigan 

Kalamazoo,Michigan 

Gentlemen: 

I would like more information about the new 
HYDRECO Series V-32 Valve. Please send me 
Bulletin 144. 

Company—__ 
City Zone___State 


SERIES v-32 
HYDR ECO 
CONTROL VALVE 
BUILT-IN pILoT OPERATED 
& ari RELIEF AND YNLOADING VALVE 
AS * | 
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Power Transmission Equipment 
STYLE GU — A packaged sealing 
unit containing both rotating and 
stationary seal faces enclosed in 
metal housing. Stock sizes for shafts 
.250 through 4.000. 


FOTO-FLEX “MPressors 


Parts, 
Sizes Single op 


s - On} 
FO through Stock 
ial) 
Stuffing tallatin,, 


| These moder, mechanical 
) te save you time and swale are carried in stock — 
BRos. MFsc. Co 
Heavy Machine Tools Specielion In Lebricating Minois 
STYLE DPC — A high-speed, Seal For Almost 
carbon-faced seal, for more compact --— 
installation in heavy industrial 
machinery. Stock sizes for shafts | 
.250 through 4.000. 
| | STYLE SGU—A factory-assembled 
unit-type seal for the small-budget 
| wyser. Stock sizes for shafts .250 


through 1.000 


Aircraft Engines And Accessor 


R 
> Bees 
2 
Pu 
| 
A Complete Line 
Oc 
CLOCKS SEALS 
For Every Application 
| Z | 
HH — Absolute minimal space 
(both radial and axial) under extreme |. a 
conditions of temperature, pressure and oe rr 
seal face surface Speed. Features pres- 
Sure balance when fluid pressure is a dig 
applied internally or externally. Stock 
izes for shafts -250 through 4.000. 


e By Heinz Nowak 


BRAKE AND CLUTCH controls 
are easily operated. The row of 
seven ratchet handles gives the op- 
erator the necessary “feel” for re- 
lease of the brakes. These ratchet 
handles vary hydraulic pressure on 
the brake actuating cylinders by ad- 
justing the modified pressure re- 
ducing valves which are manifold 
mounted directly below the control 
table. 

Valve operators for clutch cylin- 
der action are located in the lower 
row on the master control panel. 

This conversion from a mechani- 
eal clutch and brake system to hy- 
draulic power has provided simple, 
effortless operation; it has also re- 
duced maintenance by an estimated 
90 percent. 

Basic lines were run in %-.049 
seamless steel tubing; the main 
dump line is 1-.065 tubing. Special 
air vent was installed in this line 
to overcome static inertia present 
in the 160 foot long return line. 
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BRAKE “FEEL” PROBLEM 
SOLVED WITH MODIFIED 
PRESSURE CONTROLS 


ENERAL Construction Company of Portland has rebuilt a 26 
inch pipeline dredge for Columbia River operation. With this 
rebuilding came the problem of efficient and easy operation. The 
old controls for friction clutches and drum brakes consisted of 
steel cable strung the length of the ship. A total of 250 feet of 
steel cable was used to actuate the brake drum. The old style 
levers were not suitable for fast, effortless operation. 
Because the operator of the dredge works his brake release by 
“feel”, a standard 3-way valve which would have ordinarily served 
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BRAKE “FEEL” PROBLEM 


the purpose of braking could not be used. It was 
necessary to equip seven pilot-operated pressure 
reducing valves with ratchet control levers. The 
handle load versus hydraulic pressure was calcu- 
lated at 1:20. These valves permit effortless control 
of the brake release cylinders. Pressure can be ap- 
plied gradually to the brake release cylinders per- 
mitting the brakes to be barely released or fully 


released. 

For setting the brakes, quick exhaust at the 
cylinder is provided rather than wait for decom- 
pression through 160 feet of line. vvv 


HEINZ NOWAK, Hydraulic & Air Equipment Company, Port- 
land, Oregon 


SPECIAL CARE was taken in the use of pipe hangers 
because of vibration and stresses unavoidable on a 
ship of this type. The micarta hangers were of clamp 
type construction. The 5 gallon accumulator is used 
for high volume feed and also to provide auxiliary 
power in case of electrical failure. 


TWO 5 gpm pressure compensated vane pumps are 
used. One pump circuit has a pressure switch con- 
nected in series with the starter button so that at 
system pressure this standby pump cuts out. 


2 of 7 Brake cylinders / of 7? Clutch cylinders 


wo 


EACH SOLENOID > Quick dump 
valve which actuates 
a clutch cylinder is 
located close to its 


cylinder to insure 
precise and unde- 


layed action. Pres- Broke control valves — 

sure adjusting valve ww } 4 

in the line to the 7 
blank end of each 
elutch cylinder is 
used to “tune” the 
friction for best per- 
formance. 
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How Schrader Air Products help make 


Bending metal rods for kerosene burner grills re- 
quires a ton of force at Barridon Oil Burner 
Corporation in Hartford, Connecticut. Before air 
was adapted to the job, only 150 pieces per hour 
could be produced. Now, with the help of Schrader 
Air Products, 620 pieces are produced every 60 
minutes. 

This kind of production help is typical of op- 
erations automated with Schrader Air Products. 
Every day, new ways of using air for automatic 
operations are being planned, tested, and inte- 
grated in many different kinds of manufacturing 


4 times as many burner grills per hour 


Division of Scovill Manufacturing Company, Incorporated 


FIRST NAME 


plants. Economy, efficiency, and safety are basic 
with air, and in many cases air has made the dif- 
ference between profit and loss. 

Schrader engineering facilities are available to 
help you. Upon request, Schrader engineers will 
assist in planning for the most efficient use of air 
in your plant. Outline your problem to us and 
we'll give you prompt help. Right now—send for 
the latest informative booklets which show 
Schrader Air Products that can increase produc- 
tion, at low cost. 


A. SCHRADER’S SON 


456 Vanderbilt Avenue, Brooklyn 38, N. Y. 


IN THE USE OF AIR 


ESTABLISHED IN 1644 
ISH FOR 
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INDUSTRIAL PRODUCTION AND CONTROL 
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More speed, greater versatility... 


HYDRAULICS REPLACES 
DRIVE 


HOB 
SHARPENING 


yr of a simple pilot operated 
reiprocating circuit has in- 
creased the speed, efficiency 
and versatility of precision hob 
sharpening machine rebuilt by 
the Star Cutter Company. Origi- 
nally these machines had a me- 
chanically actuated table drive. 

Basically, the hob sharpening 
machine consists of a recipro- 
cating table upon which is 
mounted a headstock, a tail- 
stock, and an indexing mechan- 
ism. The hob and arbor assem- 
bly is mounted on the recipro- 
cating table and the work is 
passed back and forth against 
the grinding wheel for sharp- 
ening. At the end of each 
stroke, the hobs are indexed to 
the next row of teeth. 

The mechanical drives in the 
hob sharpeners, as built origi- 
PILOT operated, hydraulic cireuit powers the table nally. have a roller cam drive arrangement driven 
reciprocation on the hob sharpener. Original design by spiral gears, powered by an electric motor 
used a roller cam drive arrangement driven by spiral . 
gears powered by an electric motor through a flat 


belt drive. 


through a flat belt drive. 
This mechanical drive provides a maximum table 
speed of 24 strokes per minute and a fixed stroke of 
734 inches. Many gear hobs are only 3 inches long 
and do not require the 734 inch stroke. As a result, 
speed of hob sharpening is reduced by the stroke 
limitation. 
To avoid these speed and stroke limitations Star 
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8O PSI AIR 


Input Range: 40 to 
3000 psi Air or Fluid 


TO 
2000 PSI 
HYDRAULIC 
PRESSURE 


Output Range: 200 to 
10,000 psi Fluid 


FULL DETAILS IN MILLER BULLETIN B-200 SENT FREE ON REQUEST 
Other Miller products include: Air cylinders, 1%” to 20” Bores, 
200 PSI operation; low pressure hydraulic cylinders, 14%" to 6” 
bores for 500 PSI operation, 8” to 14” bores for 250 PSI; high 
pressure hydraulic cylinders, 12" to 12” bores, 2000-3000 PSI 
operation. All mounting styles available. 


SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND * YOUNGSTOWN « DAYTON e¢ PITTSBURGH « PHILADELPHIA « 
BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND 
RAPIDS « DETROIT « FLINT * FORT WAYNE « SOUTH BEND « INDIANAPOLIS 
@ MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « 
SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 
@ HOUSTON « TORONTO, CANADA ond OTHER AREAS 


BOOSTERS 


LUID PRESSURE 


e Save space, weight and investment cost by re- 
placing pump installations in many applications. 


Less costly to install, operate and maintain. 


Hold Pressure indefinitely without the mo- 
tion and heat generation of ordinary pump cir- 
cuits. 


Provide—at point of cylinder thrust—more effi- 
cient power with less weight in less space than 


direct driven air cylinders 


Save up to 95% of air consumed by direct driven 
air cylinders 

Operate at speeds of 30 to 450 strokes per min- 
ute. 


NOTE: In addition to its most complete line of "'Custom-Built” 
Boosters available on normal delivery Miller offers 5°* bore, 25 to iow 
1 ratio, boosters for immediate delivery in either 6'' or 12°' 

stroke. Write for data and prices. 


See these 
Boosters in 
operation 
at Miller 


BOOTH +1623 
METAL SHOW 


Public Auditorium 
Cleveland—Oct. 8-12. 


ESPECIALLY RECOMMENDED FOR 


WELDING 
PUNCHING 
SHEARING 
CLAMPING 
RIVETING 
CRIMPING 
PRESSING 


and similar applications 


MILLER FLUID POWER 


2008 N. Hawthorne Ave., Melrose Park, Ill. 


DIVISION 


FLICK-REEDY CORP, 


AIR & HYDRAULIC CYLINDERS ‘+ SOOSTERS ACCUMULATORS 


COUNTERBALANCE CYLINDE®S 
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Cutter engineers designed and developed the all- 
hydraulic drive in which the table is reciprocated 
by a 2 inch diameter hydraulic cylinder having a 
10 inch stroke. 


SHOCK CONTROL IN 4-WAY VALVE 


It is extremely important that reversal shocks be 
avoided during the operation of a precision hob 
sharpener. A 4-way directional control valve in the 
table drive hydraulic circuit provides the necessary 
flow adjustments to operate the table drive without 
appreciable shock. Because of the inclusion of the 
hydraulic drive in the rebuilt hob sharpeners, hy- 
draulic pressure is available for a pressure lubrica- 
tion system which is added to the rebuilt machine 
for the table ways. 

This cylinder is powered by a hydraulic power 
unit mounted in a recess at the rear of the ma- 
chine. Smoothness of power application by the hy- 
draulic drive enables the table to be reciprocated at 
variable speeds from 36 to 38 strokes per minute. 
The length of stroke of the hydraulic drive can be 
easily varied by adjusting the table stops which 
operate a pilot valve. 


SPINDLE SPEED INCREASED 80°% 


To further increase the speed and efficiency of 
the hob sharpener, a 3600 rpm motorized precision 
wheel spindle and wet grinding equipment are 
added during the rebuilding process. These fea- 
tures permit faster sharpening operation to be ac- 
complished while providing optimum surface finish 
on the gear hob cutting surface. The original hob 


sharpener design has a 2000 rpm wheel spindle. 


SIMPLE reciprocating circuit makes stroke adjust- 
ment and stepless feed control easy. The hydraulic 


components are ted so that all lines are short. 
Use of tubing keeps threaded connections at a mini- 
mum, Pressure lubrication for the machine table is 
also supplied by this circuit. Flexible hose carries 
fluid from the 4-way to the table cylinder, 


Drain 


cyt 


l DIRECTIONAL control of the 


machine table is provided by 
a pilot operated 4-way valve. 
Chokes and check valves built 


NY 


into the valve end caps are 
adjusted to cushion the action 
> of the valve spool. Stop 


screws adjust spool travel. 


This type of valve is standard 
with most valve manufactur- 


ers and has been widely used 


‘ 


Pressure 


for many years. 
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py =. valves are compact, 


| Bul withstand hgh volts 
We j 
temper. 
troubled 


But don’t be misled — they’ll easily 


outperform other valves that arc much larger 


extremes, Skinner valves provide leakproof, 


om 
And being small, they are easily 
adaptable to your most compact equipment ie 
design. Call in a Skinner engineer on all your ts i, 


valve problems firs§ Hie @an draw from over 100,000 variations 


. all of them 


Write for the new Skinner Solenoid Valve Catalog. On your letterhead, please. 


SOLENOID 


105 Edgewood Avenue & 
New Britain, Conn. Min 


WORLD-WIDE REPRESENTATION 
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big in capacity, power and performance. 


SKINNER ELECTRIC VALVE DIVISION - SKINNER CHUCK COMPANY = y 
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Remote Controlled Test Cells 


Constant Research 


And Development 
Keeps SEALOL 


In Pace With Progress! 


Engineers in Sealol’s laboratory are constantly 
testing new seal designs ond materials . . . under 
extreme conditions of temperature and pressure 
involving liquids and gases. 

Check these examples — a direct result of our 
research and development: 


Pressure | Temperature 
Item Medium (PSIG) (F) RPM 
Pump Fuel 550 24 te | 30,000 
©. and 
Turbine 48 | 500 76,500 
| Water, Alco- 
Turbine 65 300 15,000 
— — 
Pump | fuming 215 | 200 14,000 
nitric acid 
Cutting Oil 1000 150 2,400 


You, too, can benefit by this exacting research 
which is broadening sealing limits . . . in tem- 
perature, in pressure, and in speed. We offer 
industry our continued interest and cooperation 
in solving their sealing requirements. Write us 
today about your particular problem! 


0 SPEED 


PRESSURE 
15,000 F P M 18,000 


Accomplished 
Now in research 


SEALOL CORPORATION, 
181 POST ROAD, PROVIDENCE 5, R. I. 


Charleston, W. Va. * Chicago * Cleveland * Denver * Houston * Los 
Angeles * New York * Philadelphia * San Francisco * Canada * Toronto 


Montreal * Monchester (Eng.) © Paris * Frankfurt 


oe BALANCED PRESSURE SEAL 
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FLUID MOTOR CONTROL 


Continued from page 90 


emphasized by the fact that the total weight of the 
car and its carriage is about 45 tons and the steepest 
gradients are in the order of 1 in 5. Without this 
feature, any sudden shock loads could set up very 
high stresses throughout the system. 

In the original design there was insufficient 
damping and the system had a tendency to hunt. 
This was eliminated by a manual damping valve 
installed between the pressure line and the throttle 
valve cylinder. This valve is adjusted for the 
optimum setting and then locked. 

At the end of the downgrade, the master cams 
open the brake valve and throttle exhaust valve and 
close the throttle pressure valve removing the 
braking circuit. When crossing the river in the re- 
verse direction, valves A and B are shifted, trans- 
posing the functions of the drive and brake motors. 

A weight-loaded throttle valve has been used 
instead of a spring-loaded valve because its greater 
inertia has less tendency to hunt. In addition, varia- 
tion of the weights was easily carried out at the 
site in order to secure the best setting. Actually 
the valve is loaded so that about 400 psi is re- 
quired to actuate the throttle valve cylinder. Thus 
during operation, the system pressure never falls 
much below this figure permitting positive hy- 
draulic control at all times. The maximum pressure 
of the pumps it 1200 psi, and normal upgrade travel 
requires an operating pressure in the range of 900 
to LOOO psi. 


WINCH CREEP IS PREVENTED 


When starting the main engines, pump delivery 
is bypassed to drain by a starting bypass valve. 
This valve is also a safety feature to ensure that 
the sheave motors are completely stopped during 
loading and unloading of the car, because it is 
difficult to fix and hold the pumps in the zero-flow 
position, and any tendency for the winches to 
creep would be a safety hazard. The sheaves are also 
held by band brakes which are connected with the 
starting bypass valve, so that when the band 
brakes are released, the starting bypass valve is 
closed. This safe, simplified operation is particularly 
important because the equipment is operated by 
local, semi-skilled personnel. 

In the event of a breakdown occurring during 
a crossing, movement of the car is automatically 
locked hydraulically by the check valve in the pres- 
sure line to the control valves. This prevents the 
car from running back down an upgrade. Should 
the car be travelling on a downgrade section, the 
throttle valve would prevent it from running over- 
speed, even though the pressure supply were cut 
off. If there were no pressure in the throttle valve 
control cylinder, the weight would close the throttle 
valve. 

Because this installation operates in temperatures 
around 125 degrees F, the pipes of the system are 
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Offering 
: for the first time 
compact, packaged, 


fluid power output 
drive units! 


@ Oilgearducers are new integral output 
drive units combining Oilgear Fluid Power axial 
piston motors and Falk All-Steel Reducers. There 
are horizontal and vertical models, concentric 
and right angle types and single, double, triple 
and quadruple reduction. Now, for the first time 


you can get a complete, easy to install, ‘SANY- = 

SPEED output unit for your high torque, low RIGHT ANGLE OILGEARDUCERS 
maximum speed drives. When used in combina- 
tion with Oilgear Fluid ower P umps, these re- 5 1500 
versible Oilgearducers provide infinite variabil- essemblies shown below. 


ity of speed, absolutely controlled rate of acceler- 


ation and deceleration, smooth and swift reversal, 
cushioned braking. All these together with major 
economies in motor, circuitry and power require- 


ments. This new Oilgearducer ‘“‘Any-Speed”’ out- 
put unit is available in sizes from 1 to 20 h.p. It 


is unequalled for applications as diverse as can- 
filling, paper machines, centrifugals, cable wrap- 
pers ...and in automation or feed back appli- 
cations where synchronization is an absolute 
necessity. Write now for new bulletin 56610. THE 


OILGEAR COMPANY, 1564 West Pierce Street, : oo 
Milwaukee 4, Wisconsin. 


OILGEAR 


PIONEERS...NOW THREE PLANTS 
FOR FLUID POWER 


PUMPS, MOTORS, TRANSMISSIONS, CYLINDERS & VALVES 
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Write for this new 
Bulletin 56610 
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The Complete Line of 
Steel Fluid Power Couplings 


JIC Flare Tube — Pipe Threaded 
Flare Tube — Straight Thread ‘’O” Ring 
Flange Mounted — O” Ring Seal 


A—JIC Flare Tube Fittings G—Ball Check Valve 


B—Manifold Fitting H—Loteral Outlet Fitting 
C—Needle Valve 1—Universal Elbow 
D—Pipe Nipple J—Dryseol Pipe Fitting 
E—Flange Manifold K—Hex Reducing Bushing 
F—Straight Thread, l—Swivel Elbow 


“O” Ring Seal Fitting M—Barbed Hose Stem 


You can depend on L & L's quality, availability, and 
selection of steel couplings for piping all industrial 
hydraulic circuits. 


Distributors in principal cities 
Write for catalog No. 53 


= MANUFACTURING COMPA 
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water-jacketed to keep the fluid cool, and the max- 
imum oil temperature is maintained below 160 de- 
grees 

This application takes full advantage of the fea- 
tures offered by the variable-speed reversible hy- 
drostatic drive. The system has versatility in that 
each hydraulic motor can act as a power source or 
braking unit according to the requirements. Simplic- 
ity of control makes the system suitable for unskilled 
operators, since the complicated operations are per- 
formed automatically leaving the operator only the 
job of starting the car on its crossing. Variations 
in speed are easily accomplished giving the most 
economical power consumption possible. Safety is 
assured because any overload merely stalls the mo- 
tors and bypasses fluid through the pressure regu- 
lator. There is little maintenance, and once the sys- 
tem is set up, it will function for long periods with- 
out attention. vv 


This article has been prepared with the cooperation of 
W.KV. Phillips, Chief Engineer, Research & Development 
Dept., British Ropeway Engineering Co., Ltd. and R. Row- 
son, Manager Hydraulic Engineering Sales Dept., Vickers- 
Armstrongs Ltd. 


WHAT AN AUTOMATION DEPT. DOES 


Concluded from page 83 


loaders, extractors, inter-machine transfer units, 
stacking and loading devices. There is a definite 
advantage in that the small design group and the 
new construction group are a part of the same 
section and are able to work very closely together. 
They can iron out both design and operation “bugs” 
at the very start. More often they are able to 
avoid or eliminate them. 

@ New construction is the third function of the 
Automation Department. This group functions as 
a special machine or equipment builder with its 
own area in the plant and complete complement 
of tool room and production machines. The major 
work done covers the separate cquipment which 
is utilized for automatic handling, transfer or stor- 
age. When such units are Company Standards, 
they may be built for other company plants, as is 
actually done by the Buffalo new construction 
section. 

To perform maintenance of automation equip- 
ment, crews are assigned on an area basis in the 
plant and are responsible for their own equipment. 
They work in the same areas as other plant main- 
tenance men. Since all responsibility for main- 
tenance is clearly defined, there is no conflict. In 
some cases, where automation equipment or devices 
are located within equipment maintained by other 
maintenance crews, the responsibility lies with the 
basic machine maintenance. For example, any auto- 
matic devices within a die area would be main- 
tained by Die Repair crews. 

That’s the story of what an automation depart- 
ment does in a large plant. Take another look at its 
four major functions—somewhere in your organiza- 
tion these functions must be performed. vvv 
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the two-stage volary 


compressor---for general industrial 
use starting in 1930 


INSTALLED 1930 4 
STILL GOING STRONG 


Two Fuller Rotary Two-stage Compressors. 
Capacity each 740 c.f.m., 100-Ib. pressure. 


September, 1956 


— 


Fuller Company not only pioneered the rotary compressor 
for industrial use in this country, but it has always stressed 
the “spotting” of compressors. There’s nothing new or 
startling about this principle . . . Fuller has advocated it 
ever since its first machines were put on the market in 
1930 . . . applying each compressor to a specific job, with 
resultant overall plant economy, as well as power savings. 
Result: the adoption of this economical layout by thou- 
sands of users has proved to their satisfaction the sound- 
ness of such a program. 


Fuller has built and sold thousands of Fuller Rotaries— 


a large proportion of the two-stage type. And, when 
plant expansion is necessary, with a consequent demand 
for more air, additional Fullers are naturally installed. 

Fuller engineers have never rested on their oars, but 
have continually worked to improve design and efficiency, 
until today, these machines are second to none for de- 
pendable air-production in industry. 

We welcome the opportunity to present to you all the 
facts concerning Fuller Rotary Compressors, facts built 
on actual operational experience. For a complete descrip- 
tion of Fuller Rotaries, write for Bulletin C-5A. 


FULLER COMPANY, 142 Bridge St., Catasauqua, Pa. 


GENERAL AMERICAN TRANSPORTATION CORPORATION SUBSIDIARY 


Chicago - San Francisco Los Angeles - Seattle - Birmingham 
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PIONEERS OF HIGH-EFFICIENCY VANE TYPE ROTARY COMPRESSORS SINCE 1930 
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APPLIED HYDRAULICS 


PNEUMATIC 
APPLICATION 
ARTICLE 


Here's the experience 
of a small manufacturing division 
with its initial efforts 


* ‘for automating an assembly operation. 


e By George Kartman 


LECTRICALLY controlled air cylinders are now 

automatically inserting steel laminations into 
coils for small transformers. The device that does 
this job is known as a rotary stacker. Production 
has been increased more than three times over 
that of manual methods. 

From an automation standpoint, our production 


GEORGE KARTMAN, Specialty Transformer Section, The 
Canadian General Electric Company, Toronto, Canada 


EXPLODED VIEW shows transformer parts 
which are automatically assembled. Elec- 
trical interlocking built into the control sys- 
tem takes care of “too tight” or “too loose” 
assemblies. 


PNEUMATICS 
ASSISTS TRANSFORMER BUILDER 


... ina first step toward automation 


quantities are low. Even selecting the product 
having highest production runs for our first step to- 
ward automation left us with a cost problem. The 
automation equipment would have to be a low cost 
installation. To meet the cost limitations and have a 
design which is simple to build, operate and control. 
we selected the economical rotary stacker. 

After evaluating mechanical, electrical, hydraulic 
and pneumatic means of operation, the facts dic- 
tated the use of electrically controlled air to give 
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us a low cost machine. During the design of the 
rotary stacker for normal operation, we incor- 
porated various channels for it to “think”. A sens- 
ing and signalling system was built in to auto- 
matically alter the normal cycle if conditions 
changed. Some of the conditions that arise which 
require stopping or changing the normal machine 
cycle are: 
a. laminations not punched to tolerance; 


telerances accumulating due to thickness of steel 


being on the extreme high or low end; 
«. sticking of laminations due to the annealing proc- 
ess: 


. warping of the paper spool on which the coils are 


wound. 


We found that by using electrically controlled air, 
a signalling system could be arranged to auto- 


Lominotions 


Guide — rol) 


Stack selector 


Index cylinder || | 


matically change the sequence of operations to fit 
the changing conditions. 

The entire control system works from an 8 volt 
supply transformer obviating the use of expensive 
guards and protective devices. 

For normal operation, the entire cycle is set for 
10 seconds because the machine is loaded manually 
at present. The cycle can be brought down to 3 
seconds by fully automating the loading operation. 
This, however, is only one of the points in a whole 
maze of ideas stemming from our experience with 
pneumatics in this first step towards overall auto- 
mation, 

Since installation, we have found that the machine 
paid for itself in less than a year and that with 
the proper approach even a small plant can afford 
a great degree of mechanized manufacturing. YY 


Weagges 
Weage cylinder 


COILS are manually placed in the pockets on the 
air operated indexing table; steel laminations and 
wedges are loaded in magazines. 

Entire cycle is electrically sequenced and timed. 
While an index cylinder rotates the table, the stack 
selector moves forward and the guide comes up. With 
stack selector forward, motion of the wedge cylinder 


is started to push a wedge on top of the stack of 
laminations. With table index completed, the assem- 
bly cylinder moves forward and both the stack selec- 
tor and wedge cylinders retract. The assembly cylin- 
der completes its stroke to ram the steel into the 
coils after the guide has been lowered. At another 
station an assembled transformer is ejected. 
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LOAD LIMITING DEVICES 


.. for retractable aircraft cylinders 


e By P. Person 


HE working requirements which a jack or re- 

tractable cylinder has to fulfill in its application 
to operate an aircraft service are laid down by the 
civil or military authorities. In a majority of cases, 
a conventional design jack will be adequate for 
the working conditions. On occasions, however. 
when high loads are introduced, increased strength 
of the structural members of the linkage and the 
airframe attachments is a necessity, involving, gen- 
erally, a weight penalty. The designer is confronted 
with either accepting these penalties or considering 
the use of alternative hydraulic devices to obviate, 
or at least, to minimize the effects of these high 


P. PERSON, formerly, Assistant Chief Stressman, Electro- 


Hydraulics, Ltd., England 


Designs for limiting the compression or ex- 
tension load on a cylinder over the last 
movement of travel in extension or retrac- 
tion; a solution for handling high loads with- 
out a weight penalty. The designs have 
given satisfactory service on both main and 
nose wheel retraction cylinders. 


loads. One such consideration is the load-limiting 
device, which is incorporated in the jack or cylinder 
itself. 

The principle of the load-limiting device can be 
applied to hydraulic or pneumatic cylinders which 
operate retractable landing gear or undercarriages, 
undercarriage doors, flaps, bomb doors, radiator 
shutters—in fact, to all of the aircraft services 
operated by jacks. It is of use when it is desired 
to limit the compression or tension load which 
the jack can exert over the last movement of travel 
to the extended or closed position, but leaving 
the jack free to exert its greatest load during the 
other parts of its travel. It is particularly useful 
when the object being moved, or the linkage 
being operated, comes to rest against external 
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STRONG 


AS STEEL... 
but 40% lighter! 


Shatterproof air-storage spheres by Kidde! 


Pressurized air containers — strong enough to handle 
pressures up to 5000 psi, yet 40% lighter than their steel 
counterparts — have been perfected by Kidde aviation 
engineers. 

Now available in volumes of from 50 to 5,000 cubic 
inches, lightweight Kidde spheres retain their physical 
characteristics at the higher temperatures encountered 
in today’s high-speed aircraft. Made of fiberglass wound 
on a non-porous liner, Kidde spheres are fabricated on 
Kidde-designed winding machines which laminate the 
fiberglass strands in a scientific pattern which equalizes 
stresses. A special epoxy resin binder gives firm support 
to the strands and permits the making of a 650 cubic- 
inch, 3,000 psi sphere weighing only 124 pounds, as com- 
pared to an equivalent steel sphere of 20'% pounds. 

Developed for aircraft, lightweight Kidde spheres rep- 
resent a tremendous stride toward weight reduction 
of pneumatic system components without any loss in 
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strength — a vital factor when considered in terms of 
range, payload or fire power! 

In other air-storage applications — especially where 
portability is of prime importance—Kidde spheres afford 
the same weight-saving advantages. They are the strong- 
est lightweight containers of their kind on the market 
today! 

For more information about Kidde spheres and how 
they may solve your compressed air or gas problems, 
write Kidde today! 


The words ‘Kidde’, ‘Lux’ and 
e@ the Kidde seal ore trademarks 
: of Walter Kidde & Company, Inc. 


Walter Kidde & Company, Inc. 
916 Main Street, Belleville 9, New Jersey 
Walter Kidde & Company of Canada, Ltd., Montreal—Torente 
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stops before the cylinder is fully extended or 
closed; otherwise the full load the cylinder is 
capable of exerting would be applied as a strut or 
tension load to the various attachments and stops, 
necessitating a robust construction to withstand 


these loads. 

Here is an undercarriage retraction mechanism 
which will serve as a good illustration of the 
reasoning followed by a designer and which led 
to the adoption of the load-limiting device. This 
example, incidentally, is substantially the solution 


Fig. 1. Schematic circuit for undercarriage retraction 
mechanism. Separate jacks or cylinders operate the 
“up” and “down” locking positions by means of 
latches. The main jack raises and lowers the under- 
carriage. 


i 
(COMPRESSION) (TENSION) 


JASK EFFORT 


THEOZETICAL 


Fig. 2. Boundary curves of jack effort against jack 
stroke, from design data. The main jack must pro- 
vide 15,000 pounds tension during retraction (rais- 
ing) and 8000 pounds compression during exten- 
sion (lowering). Excessive loads impose unnecessary 
weight penalty and possible deformation. 


reached in a fleet of British civilian transport 
aircraft where load-limiting devices have been in- 
corporated with complete service satisfaction for 
several years in both main and nose wheel retraction 
cylinders. 

Figure | is a simplified hydraulic circuit diagram 
for an undercarriage retraction mechanism. The 
gear is secured in its “up” and “down” attitudes by 
means of latch-type locks operated hydraulically by 
separate cylinders, The retraction and lowering 
of the undercarriage is achieved by pressurizing 
the main cylinder and, since the stops for the 
mechanism are external to the cylinder, it will not 
bottom during either closure or extension. 

The main cylinder is required to raise and lower 
the undercarriage under a defined range of flying 
speeds and aircraft accelerations normal to the 
flight path. These flight requirements, in turn, 
determine a range of inertia and aerodynamic drag 
forces on the mechanism. 

Figure 2 shows the boundary curves of jack 
effort against stroke as deduced from the design 
data. Friction in the jack and linkage will be 
neglected in this illustration as irrelevant. Thus 
the main jack is called upon to provide 15,000 
pounds tension during retraction and 8,000 pounds 
compression on lowering. Obviously, any designs 
for loads greatly in excess of actual requirements 
may well involve an unnecessary weight penalty and 
undue deformation ot the structure. 

Interpreting these loads into a jack design, the 
first consideration of the designer will be the con- 
ventional two-volume jack. 


TWO-VOLUME JACK 


In a hydraulic system with a maximum working 
pressure of 3000 psi, a cylinder with a piston rod 
and bore diameter of 1.6 and 3.0 inches, respect- 
ively, provides an annular area of 5.05 sq in— 
sufficient to give the required load of 15,000 pounds, 
tension with a piston rod of adequate cross-sectional 
area to transmit it. The full area for extension is 
7.07 sq in and a pressure of only 1130 psi is re- 
quired to give the operating compression load 
of 8000 pounds. Since the cylinder does not come 
to an internal stop, pressure will build up at the end 
of the lowering operation until the pump off-loads 
at 3000 psi, giving a compression load of 21,200 
pounds. Examination of the strut strength of the 
piston rod shows that its diameter needs to be 
increased to accommodate this load. At the same 
time, it is found that the undercarriage structure at 
the cylinder pick-up is critical for strength under 
the compression load when associated with the 
ground loads incident to taxying and landing. To 
increase the piston rod diameter to obtain adequate 
strut strength implies an increase in cylinder bore 
to maintain the required annular area with an even 
greater compression load resulting. Thus it is 
evident that the conventional two-volume jack de- 
sign incurs a structural weight penalty, since it 
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What they say... 


“I! would like to say this is a very compre- 

hensive volume, which we will find invalu- 

able in our Engineering Department.” 
GC, Chief Engineer, Montreal! 


"We have received our copy of the Master 
Catalog of Fluid Power Products and we 
feel that you have done an excellent job 
with this edition.” 

DS, Pasadena, Calif. 


"This catalog has been examined, and it 
is our opinion that it is very well prepared 
and will serve a very useful purpose.” 
SHT, Sales Manager, South Lyon, Mich. 
“It is indeed @ pleasure to congratulate you 


on your first edition.” 

THT, Pittsburgh, Pa. 
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Master Catalog of Fiuid Power Products for 
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CAW, Richmond, Va. 
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@ wonderful thing for the industry." 
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imposes an extra high compression load, super- 
fluous to the requirements, on the linkage. 

To achieve an economic weight in overall design, 
assuming that no geometric changes to the linkage 
are permitted, the designer has to explore other 
hydraulic possibilities to keep the compression load 
to 8000 pounds at the end of the extension or lower- 
ing stroke. Four possible arrangements are: 

(a) Interconnecting the full and annular spaces for 
the lowering stroke; 

(b) Introduction of a tail rod; 

(c) Pressure reducing valve; or 

(d) Load-limiting device. 

(a) Interconnecting the full and annular 
areas: By this method the area for lowering is 
equal to that of the piston rod cross-section, i.e., 
2.02 sq in, and is sufficient with a 3000 psi 
working pressure to provide the lowering load 
of 8000 pounds. With this arrangement, therefore, 
the piston rod diameter has to be increased, and, in 
consequence, a larger cylinder bore diameter must 
be used, resulting in a heavier jack. In addition, 
difficulties incident to providing an emergency 
supply circuit and shuttle valves, must be con- 
sidered. 

(b) Introduction of a tail rod: By intro- 
ducing a tail rod, the area for the lowering opera- 
tion can be cut down to that required for 8000 
pounds. This, however, increases the dead length 
of the jack considerably, a length that cannot be 
accommodated in the proposed linkage geometry. 
Further, the tail rod solution calls for an increased 
number of seals and demands additional con- 
centricity in the jack members. 

(c) Pressure reducing valve: The introduc- 
tion of a pressure reducing valve in the lowering 
line, so that the 3000 psi working pressure is 
reduced to 1130 psi, is a solution to the problem. 
The arguments against its incorporation are: the 
difficulty of controlling the pressure reduction 


without a fair margin of tolerance; the addition of 
another hydraulic component which needs to be 
tested and maintained in service; and, the require- 
ment of duplication for emergency operation. 

(d) Load-limiting device: The most attractive 
of the possible arrangements is the load-limiting 
device. Figure 3 shows a simple two-volume cylinder 
or jack modified by the incorporation of a load- 
limiting device. A sleeve (1) with two abutments or 
shoulders (2 and 3) is free to slide inside the 
cylinder. The piston (5) can move between the 
abutments. On retraction, the annular area is 
pressurized and the jack acts in the same way as 
a conventional one. On extension, or lowering, 
pressure acts on the full area until near the end 
of the extension stroke when the floating sleeve 
bottoms on stop 4, after which the piston carries 
on the last part of the extension stroke, moving in- 
side the now stationary sleeve. Retaining piston rod 
and cylinder bore diameters of 1.6 and 3.0 inches, 
respectively, the piston diameter is fixed at 1.85 
inches for compression load of 8000 pounds at 
a working pressure of 3000 psi. With the under- 
carriage locked down, the pump off-loads at 3000 
psi, imposing a load of only 8000 pounds on the 
linkage. This solution is economic as to weight and 
has the advantage over the reducing valve that the 
device, being contained within the jack, can be 
tested and maintained integrally with it. 

In Figure 2 it is noted that the undercarriage 
falls out of the up-lock on selecting “down”. There 
will be no displacement of fluid during the early 
part of the fall, i-e., not until the piston and piston 
rod come into abutment. Special provision will. 
therefore, be required in the hydraulic circuit to 
guard against the build-up of excessive pressures 
at the moment the piston and rod come into contact 
and fluid is displaced from the jack. 


TYPES OF LOAD-LIMITING DEVICES 


Figure 4 shows a form in which the load applied 
by the jack is limited over the last parts of extension 
and closure. In this design the piston is free to slide 
on the piston rod between abutments 1 and 2, 


Fig. 3. A two-volume jack with a 
load-limiting device. Sleeve 1, free 
to move within the cylinder, has 
two stops, 2 and 3, between which 
piston 5 can move. On retraction 
the annular area is pressurized. On 
extension, pressure acts on the full 
area till floating sleeve bottoms on 
stop 4, after which piston com- 
pletes extension through the sta- 
tionary sleeve. 
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as well as in the cylinder between the internal 
flanges 3 and 4. 

The jack is extended from the closed position by 
pressurizing the full area. Assuming initially that 
the piston is against abutment 4 and at a point 
between abutments 1 and 2 on the rod, the first 
movement is that of the piston until it contacts 
abutment 2. Thereafter, the piston and rod move 
together until the piston reaches abutment 3 of the 
cylinder. During this part of the stroke the jack is 
capable, if required, of exerting its full compression 
load based on the cylinder bore area. The last part 
of the stroke occurs while the piston rod passes 
through the piston; this is achieved by pressure 
acting on the rod area alone. Rod movement 
continues until the jack comes 
to rest against some external stop, 
which may, for example, be the 
locking together of two other mem- 
bers of the linkage. In such an ar- 
rangement the strut load exerted 
by the jack when the rod is mov- 
ing over the piston, can be reduced 


© | 


to any convenient value by adjust- 


ing the rod area. 

The jack is closed by pres- 
surizing the annular side. After 
the initial free movement, the pis- 
ton and rod move together until 
the piston contacts abutment 4 of 
the cylinder, after which the rod 
slides through the piston. The ten- 
sion load is thus reduced over the 


last part of the closure stroke. 


Several aircraft services, for example the lower- 
ing of flaps and of undercarriages prior to landing, 
require an alternative source of supply for their 
actuation in the event of a failure in the main 
source of supply. When emergency air is used, it 
is mandatory to keep the air and oil volumes 
separate in the circuit; this may be desirable also 
in the jack. 

Figure 5 shows an arrangement with load-limit- 
ing on closure and extension and with two connec- 
tions for extension at 1 and 2 allowing for an 
alternative source of supply at 2. When pressure is 
applied at 2 to extend the jack, the floating sleeve 3 
slides on piston 4 and carries sleeve 5 with it. Sleeve 
5 slides on piston 6, the movement continues until 
contact is made between sleeve 3 and stop 7 or 
between stop 8 and piston 6, whichever occurs 
first. The parts then move together under pressure 
acting on the full cylinder bore area until sleeve 5, 


Fig. 4. In this design the load applied by the jack 
(eylinder) is limited on the last part of both exten- 
sion and retraction strokes. The piston is free to 
slide on the rod between stops 1 and 2 and in the 
cylinder between flanges 3 and 4. 


(9 


T 


FIG. 5. A load limiting design with provision for an alternate source of power. View at right shows moving 


parts with jack fully retracted. 
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.. Saves Weight 
and Space 


Utilizes the Hydraulic 
System for More Efficient 
Production of AC Power 


This new isolated electrical power 
package provides closely regulated AC 
power with minimum weight and en- 
velope while drawing its power from 
a hydraulic system. In new designs 
or when adding electronic equipment 
to aircraft designs in which the elec- 
trical system is already loaded to ca- 
pacity, this versatile package provides 
the needed AC power from flow avail- 
able in the hydraulic system. This 
generally is permissible without sys- 
tem change as the full flow is seldom 
demanded except for a few seconds 
under rare circumstances. Even in such 
cases, full flow can be guaranteed 
to these hydraulic functions through 
the use of a simple priority valve 
which starves the AC power package 
momentarily. 


Less Weight and More Efficient 


Important weight savings are 
achieved through the use of this pack- 
age instead of an inverter which may 
also require an increase in the DC 
generator and line capacities. In one 
instance, the 10.5 lb 1 kva package 
replaced a 38 lb inverter for co-pilot 
instrumentation. An additional advan- 
tage is that the package has 62° 
overall efficiency while that of the 
inverter was 35-40%. 

Extreme altitude operation is ao prob- 
lem as the Vickers isolated electrical 
power package contains no brushes or 
other altitude-sensitive components. 


Features of AC Generator 


The permanent magnet type AC 
generator has excellent life and reli- 
ability. It requires no bulky voltage 
regulator . . . is inherently smaller and 
lighter than conventional generators 
due to the elimination of the exciter 
and slip rings. It also has higher over- 
all efficiency resulting from elimination 
of all excitation losses. Additional 
advantages are that the permanent 
magnet is unaffected by momentary 
short circuit, or separation of field and 
armature without keeper, or by tem- 
perature cycling. It is also not sus- 
ceptible to aging or shock. This unit 
is 120/208 volt, three phase, wye con- 
nected with 400 cps at 8000 rpm. It 
is capable of continuous duty under 
environments of 0-55,000 feet altitude 
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New Vickers Airborne Electrical Power Package 


TKVA ALTERNATOR 


VICKERS CONSTANT SPEED 
HYDRAULIC MOTOR 


TOTAL WEIGHT. .....10.5 LB 
OVERALL LENGTH ... 9742 IN. 


and ambient temperatures from —65 
F to 250 F. 


Hydraulic Motor Drive 

The generator is directly driven by 
a Vickers Constant Speed Hydraulic 
Motor having fixed stroke and an 
integral flow control valve that main- 
tains an 8000 rpm speed setting within 
+2'%% regardless of the load (as long 
as valve inlet pressure is greater than 
load requirement). For the unit shown 
above, maximum operating pressure 
is 3000 psi while rated output of 1 kva 
requires operating pressure of 2200 
psi. Special configurations will main- 
tain 400 cps frequency within +0.1% 
regardless of load. This motor has a 
very high horsepower-weight ratio and 
its overall efficiency exceeds 92°. It 
is a time-proved design capable of 
many hundreds of hours of continuous 
service without attention. 


Many Uses and Sizes 


The applications for this isolated 
power source are numerous. For multi- 
engine aircraft, its use for co-pilot 
instruments provides dual reliability. 
This package has been used to supply 
controlled frequency AC power in 
emergencies when the only source of 
power in the airplane is a ram air 
turbine driven pump. The efficiency 
of this arrangement minimizes the size 
and weight of the ram air turbine 
necessary to provide emergency hy- 
draulic and electric power. 7492 
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Now available in the sizes listed 
below, larger packages can also be 
supplied from existing components. 
Vickers is prepared to develop the 
package best suited to a specific need. 
For further information, write for bul- 
letin A-5213 or get in touch with your 
nearest Vickers Aircraft Application 
Engineer. 


Vickers Airborne Electrical 
Power Packages 
kva output weight, pounds 
0.5 7.0 
1.0 10.5 
1.5 12.5 
2.0 15 
2.5 17 
3.0 19 
Larger capacities with minimum 
weight are available. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1474 @ Detroit 32, Michigan 

Aircraft Application Engineering and Service Offices: EI 
Segundo, California, 2160 E. Imperial Highway « Detroit 32, 
Michigan, 1400 Oakman Blvd. (Service Only) « Arlington, 
Texas, P. 0. Box 213 ¢ Washington 5, D.C., 624-7 Wyatt Bidg. 


Additional Service facilities at: Miami Springs, Florida, 
641 De Soto Drive 


TELEGRAMS: Vickers WUX Detroit « TELETYPE “ROY” 1149 
CABLE: Videt 


OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Ltd. 
Great West Road, Brentford, Middx., England 


Engineers and Builders of 
Oil Hydraulic Equipment Since 1923 
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ONE-WAY 
IMPULSE 
SWITCH 


WHEN DEPRESSED, ONE- 
WAY ACTUATOR SENDS 


THEN OPENS CIRCUIT 


with exclusive 
advantages for 
automation 


ELIMINATES INTERLOCKING SWITCHES AND 
COMPLICATED ACTUATING DOGS 
Ideal for pulsing solenoid valves on air-hydraulic 
controls, wencing circuits, etc., because it allows 
other controls to reverse or operate the same circuit. 
Switch sends a short electrical impulse and then 
switches itself out of the circuit. 


GIVES MORE DEPENDABLE CONTROL 
Switch replaces timers, relays, and troublesome one- 
way dogs to simplify circuits — cuts chances for fail- 
ure. No delicate adjustments. 


LOWERS COST OF CONTROL CIRCUITS 


Impulse switch costs less than complicated control 
devices it replaces. Fewer switches are required for 
sequencing. Simple mounting. 


SPEEDS UP AUTOMATIC OPERATION 


Automatic machines can run faster because cycles can 
be more closely sequenced. There's no delay due to 
timer tolerances or extra machine motions to actuate 
interlock switches. 


Switch is not 
on actvotor 

return. Circuit 

stays open. 


pr — 
Circwit Electrical Cirevit 
Open Pulse Open 
("On* Agen 
period) (Overtrovel) 


SPECIFICATIONS 
UL rated at 10 amps/125v AC Movement Dif. 0.020” 
Operating Force 3% Ibs. 


ELECTRICAL PULSE, 


Period (inches of 
Mode! No. Overtrovel travel) 
ES4-KM1 3/8” 1/16” 
ES4-KM2 5/16" 1/8” 
ES4-KM3 1/4" 3/16” 
ES4-KM6 1/16” 3/8” 


TRY ON YOUR CONTROL JOB — ORDER NOW 


Send Your Stoendard Purchase Order 
Specify Mode! Wanted—Discounts on Quantity Purchases 


ELECTRO-SNAP SWITCH 
& MFG. COMPANY 


4224 West Lake Street, Chicago 24, Iilinois 
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after a predetermined amount of extension, comes 
against stop 10, preventing further movement of 
sleeve 3. Pressure then moves piston 4 to the right 
(Figure 5) until it stops on sleeve 3, after which 
piston 4 carries piston 6 with it. Over the last 
part of extension, pressure is acting on the area of 
the floating piston 4 only; over the other part of the 
stroke the pressure acts on the combined area of 
the floating piston and floating sleeve, i.e, the 
cylinder bore area. 

When pressure is applied through connection 
1 to extend the jack, or through connection 9 to 
retract it, the jack works in the manner described 
with reference to Figure 4; the floating piston 4 
and sleeve 3 then assume the position shown in 
Figure 5. If no load limitation is desired on 
operation by the alternative source of supply, float- 
ing sleeve 3 and piston 4 could be replaced by a 
single floating piston. 

Other designs of the device can be developed by 
adapting the basic principles of the above examples. 

It has been shown that the load-limiting device 
as a solution to the type of hydraulic problem 
raised is economic from the weight point of view 
as compared with other solutions and has the 
advantage of being integral with the jack, thus 
facilitating testing and maintenance. Care must be 
exercised in circuit design to control the build-up 
of high pressures during a “free fall”. And the 
assembly must be checked after installation to 
insure that the load-limiting device performs its 
operation effectively. 

Provided these points are taken care of, the 
load-limiting device has been shown in practice 
to give an effective solution to the two-volume 
cylinder or jack operation for aircraft services in 
which extension and retraction loads vary over a 
wide range. vvv 
The author is indebted to Electro-Hydraulics, Limited for 
permission to publish much of the information in this 
article. The examples of the loaddimiting devices cited are 
the subject of Letters Patent or Patent Applications in 
several countries, including the United States where it is 
the subject of US Patent Specification No. 2,649,842. 


Aircraft Hydraulic Conference 
in Detroit on November 13-14 


The Sixth Transport Aircraft Hydraulic Confer- 
ence has been scheduled for November 13 and 14 
at the Park Shelton Hotel, Detroit, Michigan, under 
the sponsorship of Vickers, Incorporated. 

Attendance will once again be by invitation only. 
The 1956 program will follow topic suggestions 
from conference participants and is to include for 
the first time a strong emphasis on original equip- 
ment hydraulic system design for the airframe 
manufacturer. Open forum sessions will also in- 
clude discussions of maintenance and service— 
ideas, problems and solutions. 
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A new approach to die-casting. Hydrav- 
lic Press Manufacturing Company die-cast- 
ing machines bring you a combination of all 
the outstanding features now on the market 
—PLUS a brand-new clamp mechanism and 


an advanced-design injection end. Both are 
self-contained units. Over-all design is 
based on new theories of metal injection 
pioneered by H-P-M. No toggle pins to 
sheor...no single line contacts... plenty 


For performance, economy, safety... 


of “beef” in heavy members. More and 
better die castings faster with less effort 
--.scrap loss and casting salvage cut 
to a minimum...that's the kind of job 
H-P-M die casters do. 


fire-resistant Pydraul fluid 
in H-P-M machines 


Pydraul and an H-P-M machine... they make 
a dependable team! Not only is Pydraul a supe- 
rior lubricating fluid with great stability, it’s 
fire-resistant. There’s minimum danger of hy- 
draulic fire with Pydraul hydraulic fluid. 


Pydraul lubricates like a petroleum oil, has a 
longer service life than most other fluids and is 
reclaimable. You can return spillage to the 
system ... use it again and again. So in addi- 
tion to being fire-resistant, Pydraul can actu- 
ally save you money on fluid consumption. 


If your hydraulic equipment is near hot metal, 
electrical contacts, open flame or other heat 
sources, you might be taking a needless fire 
risk. Your Monsanto representative will show 
you how easy and economical it is to convert 
to a fire-safe Pydraul system. 


Write for FREE Pydraul F-9 booklet. Organic 


Chemicals Division, MONSANTO CHEMICAL 
COMPANY, Dept. OEM-4, St. Louis 1, Mo. 


Pydraul F-9—first and only hydraulic fluid 
listed by Underwriters’ Laboratories. 


“In respect to fire hazard, Pydraul F-9 is rated 
by Underwriters’ Laboratories, Inc., 2 to 3 ina 
class much less flammable than paraffin (Petro- 
leum) oil, according to a schedule in which 
Ether is rated 100; Gasoline 90—100; Alcohol 
(ethyl) 60—70; Kerosene 30—40; Paraffin Oil, 
10—20.” Pydraul: Reg. U. S. Pat. Off. 


WHERE CREATIVE CHEMISTRY 
WORKS WONDERS FOR YOU 
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BEARINGS 
BUSHINGS 
WEARING PARTS 


PRODUCTS CO. 


"Bearing Specialists Since 1919"" 


1303 OBERLIN AVENUE, LORAIN, OHIO, U.S.A. 


Please send free literature and service data 
sheets on Promet Bronze. 


NAME 
COMPANY 
STREET 
CITY & STATE 
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TIME DELAY VALVES 
.. +O to 5 min. delay 


Features: 2, 3, and 4-way valves 
provide delayed actuation with im- 
mediate reversal or immediate ac- 
tuation with delayed reversal. 
Working on a volume principle, 


delay may be accomplished by man- 
ual preset adjustment. Pilot oper- 
ated valves may be remotely located 
and controlled from a central sta- 
tion. Valves are available in 14, ¥, 
15, and 54-inch sizes. 
Airmatic Valve, Inc. 
Cleveland, Ohio 
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SYNTHETIC SEAL MATERIAL 
. for 300 degrees 


Designation: O-ring compound 
49-091 

Application: 90-durometer mate- 
rial is for use with MIL-L-7870A 
grease for lubricating aricraft in- 
struments and MIL-L-6083 oil for 
preservative purposes in hydraulic 
equipment. Material is also recom- 
mended for use with MIL-O-7808A 
and MIL-O-5606 oil to 250 degrees 
F. 

Parker Appliance Co. 
Cleveland, Ohio 
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SERVO VALVE 
+ has dry coil 


Design: Coil and all-magnetic cir- 
cuitry Operate in air. Valve has an 


isolation diaphragm that functions 


as a positive fluid barrier. Becuase 


dry coil torque motor is not im- 
mersed in fluid, build-up of mag- 
netic particles is prevented. Five in- 
ternal micronic filters of corrosion- 
resistant steel furnish thorough fil- 
tration of oil within valve. All oil 
that passes through the hydraulic 
amplifier section of the valve must 
first go through three separate fil- 
tering stages. 


Construction: Incegral construc- 
tion of stainless steel power sleeve, 
spool, centering springs, and null 
adjusmtents assure identical coeffi- 
cient of expansion for excellent null 
stability under all conditions. Fric- 
tion is kept at a minimum with mi- 
cro finishing, and valve has low 
hystersis and threshold and im- 
proved life. 
Hydraulic Research & Mfg. Co. 
Burbank, Calif. 
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PACKING 
. of Teflon, glass 


Features: Packing is braid-over- 
braid of glass and Teflon giving 
excellent performance under wide 


environmental conditions of tem- 
perature and chemical exposure. 
Teflon fibers braided over a core of 
glass fibers and impregnated with 
Teflon presents a soft, pliable, low- 
friction packing that is excellent 
for use on centrifugal as well as 
reciprocating and static applications. 
Abbott & Biddle 
Philadelphia, Pa. 
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FILTER CARTRIDGE 

. 15-micron particles 
Designation: Super-Flow 
Application: Cartridge is for high 
flow rates and produces low pres- 
sure drop and fine particle selection. 
Waterproof paper makes it suita- 
ble for water emulsion fluids, and 
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cartridge is recommended for pe- 
troleum base and synthetic hydraul- 
ic oils. 


Construction: Cartridge consists 
of special resin-impregnated paper, 
formed into uniform layers provid- 
ing a microscopically fine filter 
media, accordian pleated to multi- 
ply the effective area of filtration. 
Cartridge is secured to a perforated- 
metal center tube designed to with- 
stand high differential pressure. 
Ends are securely anchored to top 


and bottom plate with a cork gas- 
ket on each end to give perfect seal 
and strength when cartridges are 
stacked one on top of each other. 
Cartridges are wrapped in covering 
of treated paper to protect the pleat- 
ed paper. 
The Briggs Filtration Co. 
Washington, D. C. 
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AIR COMPRESSOR 
. . . delivers oil-free air 


Design: Compressor designed for 
continuous operation uses specially 


constructed graphite piston rings. 
No oil is needed for lubricating 
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SPECIFY GENERAL FUL-BORE 


With General’s FUL-BORE feature the inside diameter 
remains the same throughout the entire hose assembly. No 
narrowing or restriction at any point. Even through elbow 
union adapters at the intersecting bores, flow is smooth, 
minimizing turbulence, heat, and pressure drop. This gets 
the most work out of your equipment, keeps it at peak 
performance. 

Other advancements by General are hose assemblies in- 
corporating bent metal tube extensions, using a special “O” 
ring seal coupling, eliminating troublesome leaks sometimes 
encountered with pipe thread couplings. 

With a combined range of both standard and interme- 
diate sizes, we can engineer a size that is exactly right for 
your equipment—in many cases permitting higher perform- 
ance and greater economy where smaller sizes can effi- 
ciently be used. 

Let us engineer more flow and less power loss into your 
hydraulic assemblies. 


Tell us your needs, 


HOSE AND COUPLING CO. 


408 BROAD AVENUE © PALISADES PARK, N. J. 
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NOW... quick plug-in connection! 


See that new-design terminal panel? Terminals are all in a row. 
So you can quickly and easily adapt the Microflex Reset Timer 
to plug-in connection. Simply use a Microflex Plug-In Kit, avail- 
able in all accepted variations. You can even rotate the terminal 
panel for rear connection — (just loosen two screws) — without 
any rewiring. 


Time settings of pinpoint accuracy are possible with the Microflex 
double dial. Through precision vernier action, one complete turn 
of the inner dial advances the outer dial just one division. That’s 
a 20-to-l ratio, made possible by a patented Microflex threaded 
axle and pinion. Accuracies are obtainable to 1/60 second. Over 
150 timer operating combinations, plus a wide range of long or 
short time periods. The ideal timer for molding presses, dielectric 
heating, automatic mixing, die casting machines, machine tools 
and rubber curing. 


Write for FREE AUTOMATION BOOKLET and Bulletin 110. 


MAIL COUPON TODAY 


EAGLE SIGNAL CORPORATION 


trial Timers Division, Dept. AH-956 


Indus 
MOLINE, ILLINOIS 


Please send FREE AUTOMATION BOOKLET 
and Bulletin 110 containing complete data on 


Microfiex Reset Timers. 


NAME AND TITLE 


COMPANY 


ADDRESS 


city STATE 
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cylinder walls, resulting in high 
compression efficiency. Oil separa- 
tors and filters are eliminated. Mo- 
cor and compressor are direct 
coupled, and each cylinder has 
safety overload valve. Units are 
available for 35, 75, and 175 psi 
with 44 to 44-hp motors. Available 
models include motor compressors; 
tankless units with check valve, and 
automatic pressure switch; and 
tank units with automatic pressure 
switch and check valve, shut-off 
valve, tank drain pressure gage, and 
tank safety valve. 


Bell & Gossett Co. 
Morton Grove, Ill. 
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BREAKAWAY COUPLINGS 
with positive ball lock 


Features: Couplings have positive 
ball lock which prevents shaking 
loose under severe vibration. Units 
are available with both halves self- 


sealing, one half self-sealing, or 
non-self-sealing. Non-self-sealing 
units have straight-through design. 
High pressure units for 3000 psi 
are pneumatically balanced, so that 
internal pressures do not affect un- 
coupling forces. Ata predetermined 
mechanical pull on the hose, the 
unit uncouples. Couplings are avail- 
able in standard sizes of 4-inch 
and larger for low and high pres- 
sures. Special couplings can be 
supplied according to specifica- 


tions. 


Eastern Aircraft Products Corp. 
Orange, New Jersey 
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LIMIT SWITCHES 
... for severe service 


Features: Newly designed limit 
switches are for operation in severe 
conditions of oil, dust, and water. 
Production switch was tested under 
water for 6,000,000 actuations with- 
out interruption. Seven models with 
nineteen contact arrangements are 
available with 150 lever styles and 
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optional mountings. Switches have 
double contact pressure, 50 to 
100% faster break, low contact im- 
pact, and 70 degrees safety over- 


ACALOY 
Flangeless Case 


PHENOL 
Turret Case 


travel. Contact arrangements in- 
clude one NO, one NC; neutral 
position, two NO; neutral position 
two NC; double pole, closed clock- 
wise; and double pole closed coun- 
terclockwise. 
R. B. Denison Mfg. Co. 
Cleveland, Ohio 
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MQ Gears! No Teeth! 


Designation: Lift Line 


Application: Unit has flexibility The gage of enduring accuracy 
of installation and is for use wher- 
ever linear movement from a sin- HELIcOID Gages— without gears or teeth—last longer in rugged 


gle actuator or synchronized move- 
ment between two or more elements 
is required for operation in extreme 
temperature ranges exceeding 800 


gage service because they eliminate the major sources of gage 
trouble. There can be no wearing and fouling of teeth or exces- 
sive play between teeth because there are no gears, no teeth 
in HELICOID Gages. 


degrees F. 

iid Ain No expense has been spared in extensive research, engi- 
fe nad ges pe has ate neering and testing equipment to produce this outstanding 
Ce eee pressure instrument—a gage of the utmost precision and en- 


nization to thousandths of an inch 


between two or more units operat- during accuracy. ; b ls 
ing as a system. To obtain high HELICOID Gages are available for practically every type of in- é 


temperature performance, fluid is stallation and service —in many sizes and many styles— for pres- 
sure, vacuum or compound service. Furnished in a full range of 
pressures; all with the HELICOID stainless steel movement. 


Write today for the HELICOID Gage Catalog 


1 Stainless Steel HELICOID Roller Ane 
(no gear teeth). ee 
2 Stainless Steel Hair Spring. 
kept constantly circulating through 3 Long Life Cam (no gear teeth). Pe 1 
the system with the flex shafting 4 Corrosion-resistant Link and Screws. ; j 


connections being constantly bathed 
in oil. Metal-to-metal contact is em- 
ployed with precision matched fit- co 
tings held to extremely close toler- AC 
ances. 
National Water Lift Co. 


Div. of Cleveland Pneumatic Tool Co. 
Kalamazoo, Michigan 
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Helicoid Gage Division 


AMERICAN CHAIN & CABLE 
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of the plug valve. Actuator is avail- 
W rd ( il able in a wide range of torque ca- 


pacities and a variety of control 


systems. 
/ continued / 


Los Angeles, Calif. 
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FLOW CONTROL VALVE valves to 36 inches such as installed 
. . « maintains flow rate at gas compressor stations. A 4-cyl- INTERNAL LOCKING 
Features: Valve controls hot or ten oll holds, under 
entirely separate with no gas-oil 
interface. For periodic testing, a de- Designation: Toggle Lock Actu- 
tachable lever permits operation of ator 
actuator and controls without turn- Features: Hydraulic or pneumatic 
ing main valve. Installation of the actuator provides positive locking 
actuator requires no modification in extended or retracted position, 
or both. Electrical switches and se- 
quence valves can be operated off 
the lock. Unit provides retracting, 
cold water flow at one rate regard- . locking, and indicating system in 
less of inlet pressures. Unit is de- —* ” one package. Instant unloading fea- 
signed for flow rates from 8 to 22 > aan , ture of toggle linkage prevents 
gpm. 


Hays Mfg. Co. 
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... delivers balanced torque 


Designation: Quad Actuator ’ damage to lock during unlocking 
Application: Actuator is built to y under high loads. 
operate high-pressure plug and ball Design: Actuator has two segment 


PAT. PENDING 


VALVES Prevents future leaks! @ 

Hoke ball-type check valves are pre- does 
cision engineered for minimum flow 
resistance and positive reverse flow 
check. Synthetic rubber seats and 
Stainless steel springs give maximum 
corrosion resistance and long service 
life. Line pressures to 3000 psi. Stock chemicals. It withstands temperatures 
sizes, %” and 4” in stainless steel and from —100° F. to plus 500° F., saves 
brass. Larger sizes or other materials cost and labor of special or welded fit- 
to your requirements. Complete infor- tings, and has been fully field tested and 
mation is yours for the asking. proven by leading manufacturers. Comes 
in Ye" to 22” pipe thread sizes. 


“dope” comp " 9 

caused by overtightening of conventional 
leaky joints, and is immune to ALL known 
hydraulic fluids and to steam, air, water, 
solvents, and practically all gases and 


Write for data and prices 
HOKE ” 


INCORPORATED TRUQ)SEAL DIVISION 
Fluid Control Specialists 
187 S. DEAN STREET, ENGLEWOOD, N. J. 2003 N. Hawthorne Melrose Park, Ill. 
“Miller Fluid Power" is alse a Div. of Flich-Reedy Corp. 
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locks capable of loads to 100,000 


lb. Four segment lock in 51-inch 
bore actuator can withstand 400,- 
000 Ib. Unit eliminates heavy ex- fi = 


able in sizes of 
larger. Pressure rating is to 5000 


ternal locking linkages and is avail- 
l-inch bore and = — 


Tog-Loc, Inc. j 
Bellevue, Washington 
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HYDRAULIC POWER SOURCE 


... is do-it-yourself unit 
Designation: DY-10 
of 2-hp motor, gear pump, relief x’ machine 


“ 


ac 
tin 


valve, and 10-gal reservoir with 
mounted accessories is supplied dis- 


assembled at a greatly reduced . 
Unit a better kind of power 


rated at 1000 psi. It is especially TRIAL MACH 
applicable for presses, brakes, rive- FOR inDUS 
ters, and to convert non-powered 
and mechanically driven equipment Extra starting and anti-stalling 
to hydraulic power. Complete in- ; capacity: Extra cool, extra quiet 
structions are supplied. Achieved 
The Rosaen Co. 
Hazel Park, Mich. sacrifice of full-load efficiency. 
Circle 180 on Reader Service Card Backed by unparalleled 
experience, E.D. motors are 
HEAT EXCHANGER ‘ extra dependable—75 years in 
- ++ uses refrigeration the making—yours today 


Designation: Liquid Chiller 

Features: Heat exchanger is sup- , 

plied in sizes from to 714 hp to 
handle 2 gpm to 50 gpm. When 

1 to 250 hp. AC and DC, i 

N.E.M.A. stondards, 

LECTRO 

xtra 


YNAMIC 


GD ependable mofors 
1e PRODUCT OF GENERAL DYNAMICS 


larger capacities are required, a 


manifold system can be installed to NEW 
increase capacity. Unit is equipped 
. . Write for dD. 
with a high-low pressure control Brochure 100 <g> Motors 
and a thermostatic control. pen iy 
Lundholm Mfg. Co. ond drives 
Rockford, Illinois namie division of 
Genera namics 
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now HUSCO 

Hydraulic Control-Engineering 
for Improved Performance, 
—Space and Cost-Saving 


Every Husco Hydraulic Centro, custum- 
engineered for your equipment! We have 
no “standard” models to push. But our suc- 
cessful experience with hundreds of difh- 
cult control problems—confirmed by case 
histories—promises you the right control 
for your needs...Control Valves, Check 
Valves, Reciprocating Valves, Hydraulic 
Cylinders, Pumps, Power Units—they’re all 
engineered to your specific equipment de- 
mands for size, capacity, performance. 

Check HUSCO first for precision engi- 
neered Hydraulic Units. You'll save time, 
money and worry. Write for details. 


YDRAULIC UNIT 
HUSCO SPECIALTIES CO. 
Pumps* Valves* Cylinders 
Waukesha, Wis. 


New Products / 


AIRCRAFT VALVE 
. for high temperature 


Application: Miniature valve has 
been developed for high tempera- 


ture aircraft applications. Small 
size requires up to 50% less space 
and weight. 
Adel Precision Products 
Burbank, Calif. 
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TEFLON HOSE 
. meets MIL-H-5511 


Features: Teflon flexible hose as- 


continued 


semblies for aircraft use are tested 
to conditions in excess of MIL-H- 
5511 and those of airframe and 
engine manufacturers. Assemblies 
are available in sizes 4 to 20. 

The Weatherhead Co. 


Aviation Div. 
Cleveland, Ohio 
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STRAIGHT THREAD FITTING 
...in new elbow shape 


Designation: CN 

Features: Fitting provides posi- 
tive seal without O-ring. Unit is re- 
sistant to vibration and intense heat 
and eliminates stress. Elbows and 
tees can be positioned without over- 
torque of threads and requires no 
sealers. Fitting can be assembled 
and disassembled without damage 
to port or fitting. 

Design: Fitting has burnished seats 
for leakproof joints, and induction 
hardened tube outlets to prevent 
collapse of flare seat and stripping 


ad Leaks 


Features 

® Eliminates many Individ- 
vol Plotes. 

@Subplate and Panel 
Integral — no separate 


FHREADLESS SUBPLATES FOR INDIVIDUAL VALVE 


Features 


® Tube Connectors Integral *® No Fivid Passage: 
through porous casting 


with Inserts. 
® inserts for all Tube sizes. 


mounting panel. 
®Stondord Inserts and 
lockplates used. 
® Base plate contains no 
pipe threads and is not 
subject to direct hy- 
draulic pressure. 


° 
®No Pipe Threads neces 
sary * Installation and Mainte- 
No Thread Leoks, nonce costs reduced. 


inserts Lockplate Basepiate 

The inserts are the This ix the metal plots that The Boseplate ie mou: 
only ports in the aw locks the inserts egeinst from cost grey 
fetation. also provides oad oct, both on 

the valve mounting surface mognting pod 
flush with the gasket sealing and the Grecket te 


feces on the inserts. hold and position the ; 
Factory 


Alpena, Michigan 
APPLIED HYDRAULICS 


THREADLESS SUBPLATES FOR MULTIPLE VALVE MOUNTING 


Insert Baseplate 
Standard part —| Standard part to| Hot rolled steel plate— 
some os used with | suit each valve to |Number and arrangement of 


sembly subject fe ndividual mount-|be mounted. valves to suit your application. 


direct hydeoulle prew 
swre ond hey Gre 
mechined trem Open 


Hearth Steel Ber 
Applications—For all Gasket Mounted Valves 
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of threads. Radius corners provide 
free flow passages, and adequate 
stock permits tapping for gage 
lines. 

Installation: Elbow fitting allows 


minimum of 405 degrees for po- 
sitioning in port. Port contour is 
30-degree angle machined into 
drilled hole before tapping. No 
special cutting tools are necessary. 
L & L Manufacturing Co. 
Van Dyke, Michigan 
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control over a wide operating range. 
Unit reduces line pressures up to 
100 psi to working pressures of 2 
to 125 psi. Temperature range is 
from —40 to 200 degrees F. 

Design: Valve construction is bal- 
anced to ensure a more accurate 
pressure control, minimizing the ef- 
fect of a fluctuating primary pres- 
sure. Constant control pressure 
maintained by the pilot regulator 
permits a greater valve opening 
than with a comparable size spring- 


controlled regulator. Unit has high | 


air flow capacity with larger unre- 


stricted air passages and large diam- | 
eter valve seat. Remotely controlled | 


regulator can be installed at any 
point in the air system. Pilot regu- 


Cuts job time %! This 
new special-purpose cut- 
ter has four flutes, with 
opposite flutes designed 
to perform the complete 
operation. A single pass 
of the cutter completes 
the chamfering, coun- 
terboring, radiusing, 
countersinking and spot 
facing operations neces- 
sary to produce the new 
S.A.E. straight tube hy- 
draulic port boss. As a 
result, time required to 
complete the job is cut 
approximately 

Made from alloy-steel, 
the new tool is hardened 
for toughness and car- 
bide tipped for long cut- 


ting life and smooth 
finish. 
Write for sizes and prices today 


AIR PRESSURE REGULATOR lator is then installed at convenient 
+++ for maximum air flow location for adjustment of working 
Designation: Model 20AA-16 pressure. 


Application: Pressure regulator is 
2-inch pilot controlled, high capac- 
ity unit for extreme mews” in air 


CYLINDERS 


A rugged Air Cylinder to perform 
under your most severe operating con- 
ditions — Stamping Plants, Foundries, 
Welding Equipment Manufacturers 
and many others standardize on this 
Cylinder to cut maintenance costs. 


C. A. Norgren Co. 
Englewood, Colorado 
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NC-1 Standard 


5 Standard Mounts 
PF—Foot Mount 
PC—Clevis Mount 
PT—Center Trunnion 
PB—Blind End Flange 
4 @ Long, Filleted 
Thread 
Double Ports, 
each Head 7 


Original PETCH features . eee 
Cartridge Type—Rod Wiper, Seal and 


Group. 
cushion action 

Interchangeable Mounting Parts” 


Note: Readers Reference Card for 
both Subplates and Cylinders— 


MANUFACTURING COMPANY $463 vork, 2 
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NO COST TO YOU .. . JUST FILL IN AND MAIL THIS COUPON 
Aeroquip Corporation, Jackson, Michigen 


' 
me the new, illustrated Aeroquip cetelog checked of Ne. 200 
right. ' 
' 
Aircroft 
Neme Ne. 100 
' 
Title. Marine 
: 
' 
Zone 


' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
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Get this Catalog! 


For help 
in fluid line 
system design. 


Aeroquip’s new 64-page industrial 
catalog is packed with product 
information on twenty-six types of 
high, medium and low pressure hose 
with reusable fittings, plus adapters 
and couplings. 

You'll find 18 pages of valuable 
fluid line data to help you in the 
planning, engineering and installa- 
tion of fluid line systems on all kinds 
of industrial equipment. 

Aeroquip also offers separate cata- 
logs giving complete information on 
Aircraft and Marine Hose Lines and 
Couplings. Fill in and mail the cou- 
pon below for your copies. 


==~eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


IN CANADA: AEROQUIP (CANADA) LTD., TORONTO 15, ONTARIO 
LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S. A. 


AND ABROAD 
AEROQUIP FULLY BY PATENTS 


. S.A. AND ABROA 


APPLIED HYDRAULICS 
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RESET TIMER 
... has new terminal panel 


Designation: HA4 Series 


Design: Synchronous motor driven 
timer has terminals in one row. 
This permits adapting the timer to 
plug-in connection. Terminal panel 
may be rotated to provide rear con- 
nection without re-wiring. 


Features: Three sets of timer con- 
tacts are tripped closed or open 
after an adjustable time interval. 
Starting and resetting is electrically 
controlled. Threaded axel and pin- 
ion allows accuracies to +1/60 
second on a 20-second dial. Timers 
are available for ranges from .3 
second to 120 hours. 
Eagle Signal Corp. 
Moline, Ill. 
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FLUID FILTER 
... for full-flow filtration 


Design: Filter cartridge consists of 


individual discs stacked on a per- 
forated tube. Each disc permits fil- 


tration on both sides through ex- 
tremely fine, specially processed 
screen. This provides low pressure 
drop and greater filtering area nec- 
essary for full-flow filtration. All- 
metal filter discs allow filter car- 
tridge to be cleaned of all dirt, 
and no replacement is required un- 
der normal usage. Filtration through 
both sides of each filter disc neu- 
tralizes the effect of pressure on 
each disc. Filter media is subjected 
to only a small differential pressure 
and is firmly supported by a bronze 
back-up screen which prevents the 
media from rupturing. 


Air-Maze Corp. 
Cleveland, Ohio 
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SOLENOID VALVE 
... for air or oil 


Designation: BV Series 

Design: '4-inch valve is available 
in 3-way and 4-way types for a-c 
and d-c voltages. Valve measures 


4-9/16 x 3-5/16 x 1-3/4 inches. All 
seals are standard O-rings replace- 
able without disturbing piping. 
Construction: Aluminum and 
brass are used throughout valve 
which is designed for air or oil at 
50 to 150 psi. Exhaust speed control 
valves are available. 


Modernair Corp. 
San Leandro, Calif. 
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ROTARY SWITCH 
... is hermetically sealed 


Designation: H10-7 

Specifications: Switch is defined 
as having a leak rate of less than 
one micron/cubic foot/hr. Because 
switching element is encased in 
metal and has its own atmosphere, 
unit is water-proof, ice-proof, va- 
por-proof, dust-proof, and tamper- 


HYDRAULIC 
DESIGNERS 


One of the major programs at 
Bendix-Pacific is the long range de- 
velopment of high precision hydraulic 
controls for missiles and aircraft. We 
are seeking creative engineers 
familiar with high temperature re- 
quirements who are interested in 
pioneering the new frontiers. 
Bendix-Pacific is one of the largest 
and best equipped sources for hy- 
draulics in the nation. You are sin- 
cerely invited to consider joining this 
forward looking company where you 
can enjoy all the advantages of 
Southern California living. 


Please mail the coupon or write today. 


W. C. Walker, E ~ Employment Mgr. 
Pacific Division, Bendix Aviation Corp. 

11620 Sherman Way, North Hollywood, Calif. 
1 am interested in hydraulic engineering. 
| am a graduate engineer with degree. 
1 am not a graduate engineer but have 
years experience. 


City. Zone__State___. 
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New Products / 


continued / 


proof. Temperature range is — 10C 
to +250 degrees F. 


Design: Switch has standard actu- 
ating stud to accommodate standard 
or special arms. Unit can be wired 
externally from SPST to DPDT 
four circuit. 


Electro Snap Switch & Mfg. Co. 
Chicago, Illinois 
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AIRCRAFT HOSE 
... for high, low temperatures 


Features: Hose is reinforced with 


WHOSE HOSE 
BLOWS? 


Not yours, if you have Mayson 
Hose Swivels. 


Look for them when you buy 
hydraulic plumbing. They are 
the mark of engineering fore- 
thought. 


Why not inquire about our nationwide 


stainless steel and weighs about half 
as much as conventional aircraft 
hose. Hose remains strong and flex- 
ible at temperatures from -100 
to +450 degrees F. Recommended 
for missile hydraulic applications, 
it is inert to chemical attack and 
will conduct all synthetic lubricants. 
B. F. Goodrich Industrial 


Products Co. 
Marion, Ohio 
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ROTARY ACTUATOR 
. . with internal helix 


Features: Unit operates on air, 
gas, water, or oil pressure to de- 


liver a fast and positive rotary mo- 
tion by means of a piston and sim- 


ple internal helix. Unit is totally 
enclosed and has anti-friction thrust 
bearings for operation on pressures 
from 5 to 500 psi. Unit is avail- 
able with built-in valving or with 
attached pump, motor and reservoir. 
Actuator can be stopped at any 
point and held indefinitely. There 
is no bypass leakage or pressure 
loss. Internal helix holds work load 
firmly in position. Work load can- 
not back off under reverse tension, 
shock, vibration, or complete pow- 
er loss. 

Application: Actuator is intended 
for indexing, positioning, transfer 
mechanisms, valve actuating, ratch- 
ets, gate opening, dumping, and 
many other applications requiring 
limited rotary motion. Standard = 
tations are 100, 190, 280, and 3 
degrees, but greater rotation is 
available. 


Carter Controls, Inc. 
Lansing, Illinois 
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AIR FLOW RESTRICTOR 

... for 5 to 20,000 cim 
Designation: DB4, DR4 
Design: Restrictor has sintered or- 
ifice to restrict gas flow far below 
the manufacturing limits of a stand- 


Stop 
This 


Streak 


at the 
Ring Joint 


with the 
Closed Joint 


Fall )//,:Ring 


FALL Industrial Wiper 


Showing 6 of the many FALL Rin “closed 
gs have a “cl joint 

Closed Joint” Wiper Rings for In- therefore contact entire rod 

dustrial Hydraulic O.D. and remove ice, dirt 

and Air Use with and other 


“Squeeze Grip Action” stubborn sub- 
on the piston rod. stances adher- 
ming to rod. 
LOADED When needed, 


certain of our 
“rubber seal features are 
added to ring to “seal out” 
dust, sand, ete., preventing 
passage AROUND ring. To 
“seal out” liquids we add 
still another rubber seal fea- 
ture preventing passage 
THROUGH ring. 
Squeeze 
Action Does It 
—and squeeze 
grip is always 
the same be- 
cause of uni- 
form tension of 
spring on ring 


at all times. 
ae DESCRIPTION Our engineers will gladly 


“Squeeze Gri with you on any ring 
2—Front side of ring. lem. Write, wire or phone us. 
3—Clesed Joint is in ri Ace Products Company, 
4—Fiange (or ho! ring in Toledo 1, Ohic 
dia, ot Mange at end You can depend on ACE 


PRODUCTS Estab. 1935! 


Covity for holding ring. ALL FALL Winer Rings are cov- 
of holdi os. ring. = issued or pat- 
4332 HORATIO STREET . DETROIT 10, MICH. 
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ard production orifice. Sintered ori- 
fice is formed by fusing monel, stain 
less, or other metal powder into fit- 
ting. Large porous surface reduces 


clogging and maintains the re- 
strictor effect of a small diameter 
orifice. Unit is manufactured to 
flow requirements with +5°% and 
is tested to withstand pressures of 
18,000 psi. 
Del Manufacturing Co. 
Los Angeles, Calif. 
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PNEUMATIC TIMER 
... time delay '/s to 180 sec. 


Construction: Timer has accura- 
cy of 10% of setting. Cast frame 
gives rigid construction to resist 
shock and vibration and provide a 
stable time element and housing. 
All wiring terminals are accessible 
from the front of the unit and are 
firmly mounted on plastic supports. 
A filtered vertical air intake in an 


enclosed air space helps prevent 
dust from entering the orifice. Use 
of carefully selected materials has 
minimized effects of humidity and 
atmospheric pressure. 
Operation: Timer is easily 
changed from on-delay to off-delay. 
Timing element alone is available 
for use with size 0 through 4 con- 
tactors. Units are available with two 
instantaneous interlocks. Enclosures 
are NEMA |, 4, 5, and type 7 class 
1 group D. 
General Electric Co. 
Schenectady, New York 
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| MILFORD, MICHIGAN 


The new SA Series single solenoid actuated valves are available 
in both single and dual pressure models with extremely fast 
response time. You get total response in 12 milliseconds—from 
energizing to wide open on 60 cycle current. That's almost twice 
as fast as any pilot operated solenoid control valve available 
today! 

All SA Series valves are high performance, full pipe area valves 
. . . furnished for service on vacuum and air at pressures from 
atmospheric to 250 psi . . . and at speeds from the most inter- 
mittent job in your plant to welding guns. Optional metering 
valves give simple, sensitive control of piston speed by metering 
the exhaust air. Exhaust noise is muffled. 

The design simplicity of the SA Series valves provides extremely 
long life and requires a real minimum of maintenance. Only one 
moving part provides the valving action . . . a corrosion-resistant 
steel spool and sleeve. 

Complete information on the SA Series valves . . . the greatest 
advance in air controls . . . can be obtained by writing today for 
your copy of Catalog 8000. 


Inc. 
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AIR VALVES 
WITH EXTREMELY FAST RESPONSE 


DEPT. All 
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SEND your specifications for hydraulic 
cylinders to American, specialists in hollow 
boring and honing. We manufacture from 
tubing or forgings in carbon or alloy steels 
up to 15” LD. Over 40 years experience 


— backed by precision machines and skilled 
2-3664 craftsmen will save you time and money. 


Send your blueprints. 


HOLLOW BORING COMPANY 


1954 RASPBERRY STREET . ERIE, PA. 


AMERICAN 


FLODAR Se/f-flaring FITTINGS 


e ELIMINATE PRE-FLARING 
e CUT INSTALLATION COSTS 


Tightening the nut automatically 
flares tubing. Wedge insert sup- 
ports tubing inner wall and makes 
perfect joint. Spring steel sleeve 
has collet type fingers that tightly 
grip tube—absorb shock and vi- 
bration. Permits repeated assem- 
bly and disassembly. 


Automatically flares all 
metal tubing '/s to 2" O.D. 


Write for 
NEW CATALOGS 


showing Hydraulic Tube, 
Straight Thread O-Ring 
and Pipe Fittings. 


FLODAR CORPORATION 


16911 ST. CLAIR AVE. CLEVELAND 10, OHIO 
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QUICK COUPLING 
. for air and oil 
Designation: FosterMaric 
Features: Coupling has a floating 
carrier which holds dogs in posi- 
tion, absorbs vibration and elimi- 


nates housing wear and balls. The 
coupling can be used directly with 
reciprocating air tools without using 
lead hoses. Unit is designed for 
heavy duty service, small size, light 
weight and greater capacity. 
Foster Manufacturing Co. 
St. Louis, Missouri 
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MINIATURE AIRCRAFT 


PUMPS 
. . « for 3000 psi 


Application: Pumps are for use 
in missile hydraulic systems and 
motor-pump installations for sup- 
plying emergency power on aircraft. 
Under conditions of optimum sys- 
tem operating pressure and maxi- 
mum speed, certain models are 
capable of developing more than 6 
hp per Ib of total weight. 

Design: Pumps are miniature ver- 
sions of standard line of positive 


displacement pumps for aircraft. 
They are enclosed in a compact 
aluminum housing providing mini- 
mum overall envelope and light- 
weight construction. Pumps having 
strokes to 15 degrees are available. 
Specifications: Smallest model is 


APPLIED HYDRAULICS 


AY DRAULIC 
| 
Takes | 
\ | 
| 
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2 1/2 inches long, 1 5/8 inches in 
diameter, and weighs less than 1 Ib. 
With 15-degree stroke angle, it is 


rated at 4.4 hp and 2.5 gpm flow | 


when operating at 12,000 rpm with 
a system pressure of 3000 psi. 
Pumps are available with maximum 
power outputs to 15.3 hp. Many 
flange arrangements and shaft con- 
figurations are available. 
Vickers, Inc. 
Cetroit, Michigan 
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PILOT VALVE 
. has snap action control 


Designation: Micro Valve 

Specifications: Valve is 114 x 
154 x % inches and weighs 3 oz. 
Operating force is in order of oun- 


ces. Orifice sizes are to 1/16 inch. 
Pressure rating is 100 psi and valve 


is for air, gas, oil, and water. 3-way, | 
2-position unit has an overcenter, 


snap action control permitting it to 
be used in place of a limit switch 
in explosive atmospheres. Maxi- 
mum travel of toggle is 8 degrees 
either side of center. Valve has bub- 
ble-tight sealing, and parts are made 
from stainless steel, aluminum and 
synthetic rubber. Holes are pro- 
vided for side or panel mounting. 


Barworth, Inc. 
Summit, New Jersey 
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TIME DELAY RELAY 
... for interlock 
& 2-step timing 


Designation: NETL Agastat 

Operation: Contacts of a snap 
switch are on the front side of the 
unit and are held in the open posi- 
tion by a lever before energization. 
When relay coil is energized, con- 
tacts close instantly, locking in the 


why you should switch to 


brand hydrolubes 
Carbide’s Safety hydraulic fluids 


1) The fire-resistance of water-base Ucon Hydrolubes has been proved by 
years of severe, exhaustive laboratory tests. In actual service, Ucon hydro- 
lubes have prevented serious fires and injuries during more than eight years 
of routine use. 

2) Lcon Hydrolubes have no harmful effects on packings and seals, Leakage 
losses are often lower than with other hydraulic fluids. 

3) Ucon Hydrolubes can be safely handled by workmen. 

4) Lcon Hydrolubes are made in three standard viscosity grades—200, 300, 
and 550.S.U.S. at 100°F. Other grades can be supplied to fit specific needs. 

5) Leon Hydrolubes have high viscosity indexes—150 to 160. 

6) Ucon Hydrolubes are good lubricants. Special anti-wear agents provide 
satisfactory pump life and performance characteristics. 

7) Ucon Hydrolubes contain effective liquid and vapor phase corrosion 
inhibitors for the common metals. 

8) Ucon Hydrolubes have low pour points—a must for use at low temperatures. 

Ucon Hydrolubes are the answer to the problem of improved safety with 


hydraulic fluids. Get all the facts. Write today for the booklet ‘“Ucon Hydro- 
lubes,” Form 7380. 


CARBIDE ano CARBON CHEMICALS COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [IES New York 17, New York 


The term “Ucon” is a registered trade-mark of Union Carbide 
and Carbon Corporation. 


CARBIDE 


AND CARBON 


CHEMICALS 
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New Products / 
continued / 


“f 99 circuit. A second snap switch on 
TYP HIGH SPEED, HIGH CAPACITY the bottom of the relay provides 

= SOLENOID VALVES the 2-step timing. This switch has 

a cam adjustment that varies the 
timing between the two timing 
steps. This is in addition to the 


GASKETED COVER 
CHAINED TO VALVE 


SHOCK RESISTANT 
SOLENOID MOUNTING* 


OVERRIDE BUTTON 
FOR MANUAL OPERATION 


SUB-BA 
MOUNTING PLATE 
Offer many NEW advantages tomake 
_ timing adjustment on the basic unit. 


automation less costly and more dependable | Features: Relay has dial head ad- 


justment and is available for a.c. or 
d.c. intermittent or continuous duty, 


Conservatively rated at 600 cycles per minute for continuous | in SPDT, double-break and DPDT 
operation, these new, high speed valves feature: | single-break models. Unit is rated 


at 15 115 volts, 60 cycles. 
1) SHOCK RESISTANT SOLENOID MOUNTING® available only in + 
A'G'A Division 


Quick-As-Wink design, reduces destructive hammering and Glen 
vibration, assuring greatly increased solenoid life. Elisabeth, lew deve 


2) VALVE CHAMBERS formed by aluminum spacers held in accurate Circle 197 on Reader Service Card 
metal to metal end abutment** and sealed with “O” rings and 
“U” packers. 


3) HOLLOW, RADIALLY PORTED STAINLESS STEEL PLUNGER directs VERTICAL MOTOR 
the flow through the valve. No lapped joints. ...is more compact 


4) GASKETED DIE-CAST COVER finned for cooling, held with captive Designation: Uniclosed Type HV 
screws and chained to valve. Features: Solid shaft motor con- 


5) OVERRIDE BUTTON permits manual operation in case of power forms to new NEMA dimensions 
Sailuce. and is available from 1 to 10 hp. 


“ill 
6) SUB-BASE MOUNTING permits valves to be inspected — and 
serviced if necessary — without disconnecting any of the piping. 


Available also in Double Solenoid, Lever 
Operated and Pilot Operated Designs. 


Get full details about this outstanding new 
valve. Write for Bulletin No. 561—Today! 


*Patent Applied For **U. S. Patent No. 2,645,450 


Quick-As-Wink 
AIR AND HYDRAULIC | 
tive alignment. 


Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated Construction: Motor frame, 
Mfd. by C. B. HUNT & SON, INC., !992 East Pershing St., Salem, Ohio | brackets, canopy cap and outlet box 
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are cast iron. Frame is heavily 
ribbed inside to accommodate mois- 
ture resistant prewound stator. Spe- 
cially prepared asbestic compound 
protects motor windings. Split 
dome, cast iron conduit box pro- 
vides easy access to uniformly posi- 
tioned and easily identified motor 
leads. 


U. S. Electrical Motors, Inc. 
Los Angeles, Calif. 
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CONTOUR CUTTER 
. . « for internal O-ring boss 


Application: Cutter is for recent- 
ly developed, internal O-ring boss 
for straight-thread tube fittings now 
being used by manufacturers of 
commercial products in the same 
manner as the AND 10050 port 
contour has been used for military 
products. 

Construction: Tool has four 
flutes which form the complete 
contour as the cool is fed into the 
drilled hole. Flutes are tipped with 
carbide to provide long cutter life 
and a maximum number of cuts 


per grind. Bushing type pilots can 
be replaced or re-sized by changing 
the bushing. Cutter is available in 
thirteen diameters for all sizes of 
fittings used with 1/8 through 2- 
inch diameter tubing. 


Sonnet Tool & Mfg. Co. 
Hawthorne, Calif. 
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PIPING COMPENSATOR 
... permits traverse expansion 


Design: Unit consists of two ball 
seats individually spring-seated, per- 


mitting movement in all directions 
including unlimited traverse expan- 
sion. All internal parts are corrosion 
resistant and have seals that will not 
adhere to the metal. Units are avail- 
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Photo of CenTraVac, courtesy The ¢ 


Trane Company, LaCrosse, Wisconsin 


UTHILL PUMPS 
Help the 


Tréme “CenTraVac” 
Keep Customers Cool 


In developing the unique CenTraVac 
hermetic centrifugal refrigeration unit, 
Trane engineers required a positive 
lubrication system that would be both 
simple and foolproof. For the heart of this system, they selected the Tuthill 
Model RL—a positive displacement, internal-gear rotary pump with auto- 
matic reversing feature. 

The performance characteristics of this pumping unit make it most depend- 
able for pressure lubrication service. Model RL holds its prime and delivers the 
capacity needed instantly—a ‘‘must”’ in the CenTraVac, since full oil pressure 
must be developed before the unit will start—let alone operate. 

Quiet in operation—also a “must” in CenTraVac— Model RL is built for 
long, uninterrupted service. Its automatic reversing feature offers further 
insurance of positive lubrication, since the pump will deliver from the same 
port regardless of ultimate direction of shaft rotation. 

Whether you need standard or special pumps for lubrication, coolant, 
hydraulic, or liquid transfer service, you are invited to submit your specifica- 
tions for recommendations. 


MODEL RL 


Write for catalog data on Tuthill pumps for your specific needs, 
See our catalog in Sweet's Product Design File—6b-Tu 


TUTHILL PUMP COMPANY 


Dependable Rotary Pumps . . . since 1927 
* 939 East 95th Street, Chicago 19, Illinois Bs 


Canadian Affiliate: Ingersoll Machine & Tool Co., Ltd., 
Ingersoll, Ontario, Canada 
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New Products / 


Drum body bores are made to mo- 
tor shaft size specifications. Dis- 
tance between shafts can be from 


continued 


able in sizes from 4 to 6 inches in 
any suitable length. 
Rotherm Engineering Co. 
Chicago, Illinois 
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SHAFT COUPLING 
... has brake drum flange 


and is particularly useful where 
shaft length or -distance between 
two units is at a premium. Brake 
drum requires no more space than 
required by the flexible coupling. 
Specifications: Coupling is avail- 
able in eight standard sizes, with 


ratings from 2 to 40 hp at 1750 


15 to 1% inches. Cushions are one- 


Features: Brake drum flange pro- 
vides a a compact drive arrangement 


HYDRAULIC | 
OIL rurer || 


4 Monel Metal Insert 


Reservoir Type 
“Hydraulic and Oil 


Machinery. 


EASY TO INSTALL—EASY TO CLEAN 
LONG LIFE—LOW COST—SIZES AND 
SCREENS TO FIT YOUR NEEDS 


% ONLY THREE PARTS 
MEETS J.1.C. STANDARDS 
% GREATER FILTERING AREA 
SPECIAL TRAP-WEAVE MESH 


Specially woven MONEL wire cloth 
and “a new method of compact corru- 
gation, gives triple protection with less 
space than other filters of like capacity. 
Trap-weave mesh stops thin, elongated 
particles with NO loss of efficiency. 

Non-corrosive, non-toxic materi- 
als throughout. Easily cleaned with an 
ordinary brush 


Write for descriptive circular. 


5836 SOUTH ASHLAND AVENUE, CHICAGO 36, ILLINOIS 


Circle 22 on Reader Service Card 


rpm. Maximum bores of the hub 
body range from 1 to 2'% inches. 


piece spider type. 


Lovejoy Flexible Coupling Co. 
Chicago, Illinois 
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1-IN. AIR CYLINDERS 
. « « Single, double acting 


Designation: Husky Pups 


Features: Cylinders are available 
for different mountings including 
vertical thrust, vertical face, trunion, 
and horizontal. These mountings 
permit application for clamping, 


ejecting, or work feeding. All four 
models are available in spring re- 
turn and double acting. These are 
produced with 1, 2, and 3-in. 
strokes. Longer stroke lengths can 
be supplied in the double-acting 
type. Cylinders are hard drawn brass 
with aluminum alloy castings and 
Neoprene sealed pistons. 

Husky Air Devices 

Los Angeles, Calif. 
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SEQUENCE VALVES 
. immediate, time delay 
operation 


Designation: Type MV, TD, WV 


Operation: When a pilot valve is 
operated, it provides the remote 
control valve with air through an 
opening in the head, and reverses 
the valve. Exhausting the pilot valve 
returns the control valve to its nor- 
mal position. 


Design: Three types of heads are 


APPLIED HYDRAULICS 


ity 
= 
. 
| 
tt be 
4 
i} 
| 
4 | 
APITAL ENGINEERING & MFG. CORP. 
132 


Circle 129 on Reader Service Card 


GET TO WORK 9 TIMES FASTER! 


STAR Hi-Lo 
2-SPEED PUMP 2555. 
The STAR Hi-Lo CP14-150 is a 2-speed pump .. . high 
speed low pressure while bringing the ram into con- 
tact with load . . . it actually gets to work 9 times 
faster than a single speed pump! Then it automatically 
changes over to high pressure. That saves time, effort, 
money! 
MAXIMUM CAPACITY 10,000 P.S.I. 
Safety overload valves—Hard chrome plated pistons—Piston 
stroke |'/2 inch—Oil capacity 150 cu in or larger—5 models: 
Special engineering counsel and proposals cheerfully 
submitted on request. 


>. Representative areas available 


STAR JACK CO., INC. 
=) * = 420 LEXINGTON AVENUE, N.Y.C. 17 
=“ PLANT: RIVER GROVE, ILLINOIS 


We are Drilled Manifold Spe- 
cialists! We can monvufacture to 
your specifications . . . or design 
special manifolds to fit your needs. 
Will accommodate from to 
14” valves. 

Drilled manifolds of solid ground 
steel offer such advantages as: 


@ LOWER COST 

@ COMPLETELY LEAK-FREE 
@ MORE COMPACT 

@ BETTER APPEARANCE 

@ EASY VALVE SERVICING Send for FREE Booklet 


4 


14253 W. 11 Mile Rd.—Oak Park, Mich. — 
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AUTOMATIC 


OIL MIST 


c oll 
yTomat! 
* Equipment 


stoppages. 


ALL THE FACTS 
ARE YOURS.. 


ARROW engineers and field con- 
sultants at your service. 

Catalog and engineering data on re- 
quest. 

Your Inquiries Invited. 
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AUTOPNEUMATIC CONTROLS 

Improve pneumatic machine and tool 
s operation and efficiency. Reduce main- 
tenance and repair costs. Prevent work 
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AIR LINE LUBRICATOR 
— 
x atomi > 
of lubricant—delivered— 
| exactly where required. 
BRICAT 
| arrow ystMeNT 
| 
Ff | is. @ 
ARROW 
ALN 
‘ 
| 
| | 5 
| TOOLS, INC. 
| 1902 S. KOSTNER AVE. CHICAGO 23, ILL. 


New Products / SOLENOID VALVE 


Designation: Type A 
/ continued / Design: Valve is normally closed 
and opens when the hermetically 
= sealed solenoid is energized. Auxil- 
available. MV valves have immedi- valves have delayed actuation and iary operating piston, integral with 
ate actuation and reversal. Type TD immediate reversal. Type WV disc holder, assists solenoid in open- 


valves have immediate actuation 
and delayed reversal. Units are sup- 
plied in 2 and 3-way types normal- 
ly open and normally closed. In-line 
mounting is provided in sizes 1/4 
to 1 1/4 inch. Models are built in 
2-inch size for MV operation. 


Ross Operating Valve Co. 
Detroit, Michigan 
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To boost production, 
consider the 


FIXTURE 
FACTOR 


ing valve against higher line pres- 
sures. In the open position the valve 
is not affected by ion or back pres- 
sure. In the closed position, line 
pressure is on top of the disc. 
Construction: Valve body is cast 
from high pressure valve bronze in 
the globe pattern. Auxiliary pilot 
valve is machined from stainless 
steel and the main piston is bronze. 
Valve bodies have screwed ends in 
sizes from 2 to 3 in. 


Magnatro! Valve 
Hawthorne, N. J 
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O-RING FITTING 
... is straight-thread style 


Features: Fitting provides safer 
high pressure connections and is 
easy to position. Unit is inter- 
changeable and meets all SAE and 


For example — simultaneously drilling 12 
oil holes in a piston. This manufacturer 
designed a fixture to up production, The 
operator slips the piston wrist pin hole over 
the bar under the frame on the upper fix- 
ture. Then he flips a valve handle .. . 
Quincy compressed air plunges the bar 
down, clamps the piston in the fixture 
below. 


Often the main way you can boost produc- 

tion is to speed up the fixture, particularly when you're burdened with older 
equipment. You can also use Quincy compressed air to operate clutches and 
chucks . . . remove metal cuttings . . . operate hand tools, hoists and precision 
gages 

But be sure your compressor is a Quincy, Features 
like loadless starting and Safe-Q-Lube give you a 
steady supply of air years longer. 21 models from 1 
to 90 c.fi.m. Ask for Folder 300, Write today to 
Dept. AH-956. 


JIC standards. O-ring locknut fit- 
ting is available in self-flaring, no- 
flare, and flare type styles from 


uin to 2 inches. 


Fiodar Corp. 
QUINCY COMPRESSOR CO. ad QUINCY, ILLINOIS | Circle 205 on Reader Service Card 
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UNBRAKO SOCKET SCREW DIVISION $ 


New 3 Way Control Valve. For sofer, more effi- 

cient press work, use AIR-MITE Control Valves. 

Connected in parallel and positioned on either side 
of on cir press, they provide o safe, instantaneous 
press operating control. Operator must depress both 
handles to octvote press . . 
work-piece, hands ovt of the way. For pressures 
vp to 160 p.s.i. 


4415 WwW 


Circle 128 on Reader Service Card 


specify 
standard 


Dryseal-Thread 
Pressure Plugs 


Use them in place of ordinary pipe plugs, or 
wherever liquids and gases must be con- 
tained under pressure. UNBRAKOs seal with- 
out compound. They are made of the same 
high strength alloy steels, have fully formed 
threads and the same internal wrenching 
feature as other UNBRAKO socket screws. 
Standard to 114""—are stocked 
by authorized industrial distributors. Ask 
your UNBRAKO supplier for Bulletin 883. Or 
write STANDARD PRESSED STEEL Co., 
Jenkintown 2, Pa. 


STANDARD PRESSED STEEL CO, 


JENKINTOWN 


AIR-MITE 
HIGH 


and rigidity. 


ings, Hy-Car piston cups. 
* Accurately ground table. 


You don’t have to “baby” 


press than an aIr-MITE. 


your needs. 


1 Ton Capacity 


$8995 


F.O.B. Chicago 


. keeps attention on 


CARROLL AVENUE, CHICAGO 24 
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PENNSYLVANIA 


PRODUCTION AIR PRESS 


Solid Stee! Column. Greater strength 


* Brass cylinder, oluminum end cast- 


* Fast set-up and stroke adjustment. 


an AIR-MITE 
Press because they're ruggedly built to 
stand the gaff of production work. From 
the tip of their solid steel column to the 
heavy base, they're every inch a work- 
horse tool. Feature-for-feature, you can't 
buy a better, more economical operating 


Special adaptations available. Write us 


ILLINOTS 


YOUNG 


HEAT 
EXCHANGERS 


for plastics 
molding 
presses 


dissipate 
hydraulic 
heat 


Eliminates Carbon Deposits in Pumps and 
Maintains Viscosity of Hydraulic Oils ... 


To insure proper dissipation of hydraulic heat, the above 


plastics press was equipped with low cost Young Type “F” 
Heat Exchangers. Heat is built up as liquid plastic at 300 
to 500° FE. is forced into the mold chamber. Under this 


action Young Coolers maintain a maximum operating 


temperature of 115° EF. in the hydraulic fluid. This heat 
removal is accomplished with minimum pressure drop . 
using a minimum of water. Young Heat Exchangers also 
prevent the possibility of carbon formation in pumps. 
Available in fixed or removable tube bundle models for 


either fresh or salt water service. 


vos Young 


to work for you... 


Solving heat transfer problems is what we do 
best because it is our very reason for being. You, 
too, can harness the power of Young engineering 
talent. Write, wire or call without obligation. 


Write Dept. ‘46-J 
for FREE Catalog 


RACINE, WISCONSIN | 


Cutie . HEAT TRANSFER ENGINEERS FOR INDUSTRY. 


Heat Transfer Products for Automotive,” Heating; Cooling, Air Conditioning Products. 
Aviation and Industrial Applications, for Home and Industry. 


135 


Circle 149 on Reader Service Card Wy 


ve 


4 
| 
= 
> 
4 { 
ra 
| 
Rear view of an HPM 100-ton plos- 
tics transfer molding press. sae 
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Young 
Office: Racine, Wisconsin, Plants at Racine, Wisconsin, Mattoon, Illinois, 


New Products / 
continued / 


AIRCRAFT CHECK VALVE 
... with precision seating —_ 


Designation: Micro Check 


Design: Valve is available in alu- 
minum alloy and stainless steel; 

titanium units can be suppliec 
Check valve is for pressures to 
5000 psi and temperature from 


From the 
EXCEPTIONAL 
KNOW-HOW 


GOSHEN 
RUBBER 


For O-ring seals delivering top per- 
formance and long-life under most 
rigorous conditions . . . come to Goshen. 
Here highly skilled technicians and engi- 
neers familiar with the properties and 
characteristics of methods, materials and equip- 
ment, are your assurance of O-rings to exactly 
meet your specific requirements. 


Available in all standard AN, MS, SAE and JIC 
sizes, in many non-standard and special 

sizes, GRC O-rings are supplied from 
established and proven synthetic and 
silicone rubber specification com- 
pounds to meet a wide range of 
conditions. Goshen technical and 
sales engineers will be glad to te: / 
work with you in adapting to SS 

your application the correct GRC 
O-ring of the proper material. 


/ 


\ 


For helpful data 
on design, sizes, 
installation and 
recommended prac- 
tice, write for this 
free 12-page 
O-ring brochure. 


See our catalog in 


your 


* 1956 


\ 
& 
Co.,we. 


CUSTOM DEVELOPMENT AND FABRICATION SINCE 1916 
1396 S. Tenth St. Goshen, Ind. 


Sweet's Product Design File. 
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—65 to +275 degrees F. 
Construction: Concentricity be- 
tween conical seat of the valve and 
the poppet is held ro a high degree 
of accuracy and permits a perfect 
periferal contact between the sharp 
edge of the plastic poppet seal and 
the seat. Valve conforms to MIL- 
V-S524A. 
Integral Corp. 
Hicksville, L. 
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BACK PRESSURE SYSTEM 
in one unit 


Designation: Micro Delta P 


) Design: Unit serves as pressure 
sensing element, control pilot, and 


conerol. Pressure controller 
provides square-wave pressure re- 
sponse, micro-second control with- 
out hunting, and constant pressure 
throughout full flow range. 


Industrial Engineering Corp. 
Louisville, Kentucky 
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SOLENOID VALVES 
... pilot-operated 


Designation: 9500-9600 Series 


Features: Directional valves are 
2-position, and }3-position 4-way 


type and range from % to 1-inch. 
Valves have heavy-duty continuous 
solenoids with individual 
solenoid-operated pilot valves in- 
tegral with valve covers. Internal 
or external pilot pressure connec- 
tions are available. Valve spools 
are either open-center or closed- 
center; units are rated for 1500 psi. 

Logansport Machine Co., Inc 

Logansport, Indiana 
Circle 208 on Reader Service Card 


APPLIED HYDRAULICS 


Circle 58 on Reader Service Card 


— 


(GEES 
PARE ISN 

} 
AYU 


> 


VANE PUMPS 


With Dual Vane Feed 


For Mobile, Industrial, 
Agricultural Uses 


SPECIFICATIONS 
3-6-9-12-16-20-24 G.P.M. 
Max. 2000 R.P.M. 
ROTATION 


Clockwise-Counter Clockwise 
Mounting Feet Available 


Write for literature 


GRESEN MANUFACTURING CO. 


628 Colfax Ave. N. 


Dept. H-'6 Minneapolis 11, Minn. 


WHIRL-A-WAY 


FILTER-REGULATOR 
and 


LUBRICATOR ASSEMBLY 
MODEL W-3 


The FILTER removes solids .00039 and larger. 
TRANSPARENT BOWL provides visibility. 
REGULATOR capable of passing large vol- 
ume with unrestricted flow and minimum 
pressure drop. LUBRICATOR delivers desired 
volume of oil. Bow! can be refilled without 


WRITE 
FOR shutting off air supply. 


LITERATURE ANY OF THESE 3 DEVICES CAN BE USED AS 


SEPARATE UNITS OR IN ANY COMBINATION 


PRODUCTS 


46 VICTOR AVE., Div. 10 
DETROIT 3, MICHIGAN 


Circle 84 on Reader Service Card 


PULL CAPACITY 
1 to 300 lb at 85% volt- 
age; 1.4 to 420 lb at 100% 
voltage. Strokes ¥2 to 13 
inch 

INTERCHANGEABILITY 
Complete interchangeability 
with National Acme sole- 
noids. 

Trombe Solenoids Of 

fer All These Features: Heavy 
non-magnetic meta! guides for 


nger head eliminate 


‘ result in 
quiet solenoid operation. 

Three impact surfaces triple 
the life of this solenoid as 


€ 


1 solenoid 


mpared with 


r id ng; permit 
iting s 10id in any po ving only one impact sur- 
r 1k innecessary even if that surface has 

plunger al ment 1 Ss} f hard metal. 

1 for heavy Impregnating coil with best 
I ncrease waterproof f and acid 
solenoid life and reliability. rnishes and baking 
Three contact surfaces which nates troubles 


Solenoids can be furnished for short or long strokes with 
duty cycles up to 600 per minute. Write for Bulletin EE 178-A 


TROMBETTA SOLENOID CORP. 


328-A N. MILWAUKEE ST. MILWAUKEE, WISCONSIN 
U.S.A 


5/8 INCH 
BORE 


“ 


AIR-OIL 
CYLINDER 


If you've been using 1” or larger bore cylinders 
for those applications in which you wanted the 
‘smallest’ bore, here are some of the bene- 
fits you'll derive from the new AIROYAL 
5g’ bore cylinder: more compact size; 
reduced thrust from a given pressure; 
lower piston and rod inertia; in- 
creased velocity from a 
given flow input. 


Cylinders are 
available single 
and double acting 
in all mounting styles. 
And you'll appreciate the 


pressures to 1500 PSI. 


MANUFACTURED BY # 


low price —only $28.00 list for 
pressures to 750 PSI, $32.00 for 


1990 SPRINGFIELD AVENUE 
MAPLEWOOD, N. J. 


REPRESENTATIVES IN PRINCIPAL CITIES 
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NEW! Non sticking, greaseless long life 
B SHORT STROKE SOLENOIDS 
for original Equipment oF replacement use 
| 
| aROYAL OM 


WELDON 


FLUID METERING PUMPS | SPACER TYPE COUPLING 


. . « Simplifies maintenance 


Designation: Type F Steelflex 
Spacer 


Positive Displacement Rotor Type. For Industrial Applications, 
Aircraft Anti-lcing and Aircraft Fuel. 


Features: Shaft coupling is for 

use between motors and pumps 

where a gap between shafts must 

be provided. In addition to protec- 

tion against damage from impact 

loads and shaft misalignment, cou- 

pling provides easy connection and 

disconnection of shafts without dis- 

assembling the coupling. Unit is lu- 

’ r | bricated at the factory and mainte- 

IT’S SO SIMPLE! | nance lubrication requires only ad- 
The rotation of the rotor draws the fluid in through two passages, _ dition of grease every 6 months. 


filling the cavities formed by the three lobes of the rotor. This The Falk Corp. 
Milwaukee, Wisc. 


fluid is sealed within these small cavities until it is forced through 
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the two outlet holes by the floating blades. The flow may be 


kept uniformly divided through two outlet ports, or may be HYDRAULIC POWER UNIT 
combined internally for passage through a single port. . . . incorporates power 
& control 


Design: Unit is made from stand- 
ard hydraulic units and has a 7- 
gpm, 1500-psi pump driven by a 
3-hp motor. Two pressure lines are 
each fitted with a flow control valve. 


Different capacity pumps and con- 
trol valve arrangements are avail- 


Compact « Light Weight | able to fit requirements. 


Construction: For simple main- 
| tenance, all valve gear is mounted 
on a detachable panel which permits 
access to the pump and filter. An 
air Cleaner and an oil level indicator 


0 ll ANY, | are in the 30-gal reservoir. 
& Keelavite Rotary Pumps & 


Motors Ltd. 


o. CLEVELAND 4, OHIO Coventry, England 
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Send for Weldon Manual and Catalog with detailed 
specifications and installation drawings, covering the 
full range of Weldon pumps in various capacities. 
Specify your requirements. 
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138 


Complete Flexibility 


with a 
#, th series ‘*U‘’ 
UNIVERSAL MOUNTING 
AIR CYLINDER 


t 


_Here is a new series of exttemely 
STOCK SIZES: Cylinders available for immediate 


delivery in these sizes. Part Numbers 


compact air cylinders which require 


very small mounting area. You get four and Prices Shown. 
mounting types—foot, front flange, 1%" ” 
rear flange, and clevis provided yr | 
‘ ’ 26.00 
integrally by drilled holes in the heads. | UA2MA2 | UAZ/MAZA 
The installation is much more rigid | 
and assembling or stocking of miscel- 35.29 om == 
“” UAIS¢MAGA | UA2MAGA | UA2/-MAGA 
laneous attaching brackets is eliminated. 38.20 46.50 55.00 
y” | UATAMABA UA2MABA UA3MABA 
Stainless steel piston rods and hard | 
drawn brass barrels. assure corrosion 40.20 0.0 
17” UVA2MAI2A UVA3MAI2A | 
resistance with low frictional 50.40 65.60 t 
characteristics 1s” UA2Y/pMAISA 


“A” suffix denotes adjustable 
cushions both ends 


Write for further in ormation today! 


3823 PACIFIC 
CINCINNATI 12, OHIO 


EFFICIENT 

| 
q 
| 
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WIGGINS’ 
NEWEST! 


an automatic 


connection 


Small Space 


Low Pressure 
Drop 


No Air 
Inclusion. 


Any Desired 
Service. 


Wiggins 


COUPLING 


PUSH!—It's connected 


Wiggins 


£. WIGGINGE OFF TOOL COMPANY, 


lf is got to connect... 


connect with WIGGINS 
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Requirement. 


onnhect-O-matic 


3424 E. Olympic Blvd, Los Angeles 23, Colif 


Useful Literature / 


continued / 


TWO-WAY VALVES ... for sys- 
tem pressures to 3000 psi are de- 
scribed in Bulletin 80200 published 
by The Oilgear Co. Included in the 
bulletin are details of the valve 
body construction and the func- 
tions of standard and special plun- 
gers. A wide choice of plungers 
and flanges is offered in the five 
styles of operators including me- 
chanical, manual, hydraulic, sole- 
noid, and solenoid pilot. Each style 
is described, and the type desig- 
nation, dimensions, and JIC sym- 
bols are included. Over 60 special 
plungers are available for the valves 
which are available in 8 pipe sizes 
from 14 to 3 inches. 
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THERMOCOUPLES . . . Com- 
plete information for designing 
with thermocouples and obtaining 
them is included in Bulletin P1238 
produced by The Bristol Co. In the 
first section of the 55-page book- 
let such subjects as thermocouple 
types, responsiveness of thermo- 
couples, selecting the right thermo- 
couple and protecting tube, and lo- 
cation and installation of thermo- 
couples are discussed. Many charts, 
tables, and diagrams illustrate this 
section. The second section is a 
buyer's guide giving extensive spec- 
ifications. In addition, material is 
included on accessories such as 
switches, relays, transformers, and 
thermocouple wire. 
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PACKINGS .. . Johns-Manville 
has published a hard-cover, spiral- 
bound manual detailing their line 
of packings. The manual is divided 
into sections covering molded pack- 
ing products, asbestos fabric, braid- 
ed and twisted asbestos, rubber and 
duck, ramie flax and jute, flexible 
metallic packing, and plastic pack- 
ing. Piston and sheet packing and 
packing for gaskets and grooves is 
also discussed as well as asbestos 
wick, rope, and cord. In addition a 
section is devoted to engineering ta- 
bles and data. The booklet includes 
a discussion on how to get the best 
results from packing and outlines 
methods of installation and mainte- 
nance of packings. The tables in- 


clude steam pressure and tempera- 
tures, water heads and equivalent 
pressures, metric conversion table, 
and circumferences and areas of 
circles to 100-inch diameter. A con- 
densed table gives packing recom- 
mendations for various fluids and 
gases in different installations. An 
alphabetical and numerical index 
simplifies use of the book. 
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TEFLON .. . in various shapes 
produced by Raybestos-Manhattan, 
Inc., Plastic Products Div. is out- 
lined in a _ brochure. Electrical, 
chemical, and mechanical properties 
of Teflon are given, and the avail- 
able shapes are specified including 
molded and extruded tubes and 
rods. Also described in the brochure 
are products made from reprocessed 
Teflon. The physical properties of 
this material are given as well as 
specifications for tape, sheets, tubes, 
and rods. 
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FLEXIBLE SHAFT COUPLING 
. . « A new reference catalog on 
flexible, gear-type couplings has 
been prepared by Philadelphia Gear 
Works to describe a line of curved 
root, spherical tooth couplings. The 
publication provides complete data 
on installation, service factors, pro- 
per selection, specifications, and lu- 
brication. The booklet features di- 
mensional drawings of standard 
couplings and mill motor couplings, 
as well as horizontal floating shafr, 
standard spacer, vertical shaft and 
vertical floating shaft types. The 
booklet tabulates complete dimen- 
sions and specifications in size num- 
bers to 6-in nominal bore for each 
type of coupling. 
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HOSE ASSEMBLIES . . . with 
both permanent and reusable type 
couplings are specified in a bro- 
chure from The Gates Rubber Co. 
Pipe thread couplings and 37-de- 
gree flare couplings are detailed in 
addition to pipe thread adapter 
unions and hose. Two graphs are 
included to facilitate selection of 
the proper size hose. Based on a 
Reynolds Number of 2000 for lam- 


APPLIED HYDRAULICS 


SAVE 


HYDRO-LINE 


AIR & HYDRAULIC 
CYLINDERS 


SAVE SPACE... 
SPEED PRODUCTION... 


SAVE DOWNTIME... 
Compact design of HYDRO-LINE Cylinders with exclusive quick-change rod 
cartridge permits immediate replacement of rod seal, double lip rod wiper 
and rod bushing without removing or dismantling the main cylinder 
assembly. Other of HYDRO-LINE’S exclusive combination of features 
includes: all-steel end caps, one-piece piston retained by prevailing 
torque-type lock-nut, hard chrome plated piston rods, wrench-flats, heavy 
cushion adjusting needle valve interchangeable with ball check valve. 


Meet all JIC Standards. 


WHEN YOU DESIGN 


SERIES R—Air or Low Pressure 
Hydraulic Heavy Duty Cylinder 


TYPICAL APPLICATIONS 


at Later Date 


Clamping Fixtures 


REMEMBER HYDRO-LINE! 
SERIES J—High Pressure Hydraulic 
Extra Heavy Duty Cylinder 


TYPICAL APPLICATIONS 
Feed Cylinders 


loading & Unload- Slide Cylinders 
% ing Devices Die Casting Shot 
A Counter Balance Cylinders 
Welding Machines Drilling & Tapping 
Air Clutches Machines 
Bulletin Available Request 


Bulletin $3 


SERIES S—Air or Low Pressure 
Hydraulic Extra Heavy Duty Auto- 


mation Cylinder 


TYPICAL APPLICATIONS 


Clamping Fixtures Automation Equip- - 
Welding Machines ment be 
Leading & Unload- 
ing Devices 


Bulletin 55 


SERIES N—High Pressure Hydrau- 
lic Heavy Duty Cylinder 
TYPICAL APPLICATIONS 


Feed Cylinders 
Welding Machines 


e Casting 
Machines 


Request 


Bulletin 56 


Hydraulic and Air Cylinders Dispensing Cylinders Single Acting Cylinders Adjustable 


Representatives in all Principol 
Cities. Write for the name of the 
Hydro-line Rep in your locality 


5605 PIKE ROAD 


Stroke Cylinders ¢ Intensifiers 


Please send bulletin 


NAME 


ADDRESS 


ROCKFORD, 
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ILLINOIS 


The ENGINEER’S Corner 


As an engineer I am well aware of the 
importance of flexibility and problems 
brought about by continuing change which 
reach my department regularly. Our best 
answer to change is achieved through in- 
terchangeability. We are meeting this chal- 
lenge by injecting flexibility in our line 
wherever possible. 

Recently we were confronted with this 
problem of interchangeability on a large 
scale in a line of transfer machines for 
processing V-8 engine blocks for a large 
automotive manufacturer. The machines 
were designed by several large machine 
tool manufacturers to conserve all possible 
production space which meant that the 
hydraulic cylinders in a majority of the 
cases would not be mounted in easily ac- 
cessible locations. 

As a result when a severe leak showed up 
in a cylinder and it failed to maintain pres- 
sure the customer knew he would be faced 
with considerable downtime for cylinder 
removal and repairs. In some inaccessible 
locations as much as 8 to 10 hours would 
be involved. This would mean production 
stoppage of an entire shift and based on a 
production rate of 60 blocks per hour a 
costly procedure. 


STANDARD "N" 
CYLINDER 
How Hydro-Line provides for intercha 
ability of Adjustable and Non-adjustable 
packing in Standard N Cylinders. 


with ADJUSTABLE 
PACKING 


The natural solution would be a cylinder 
on which slow down or repair of a leak 
could be made until scheduled maintenance 
could make permanent repairs. 

Along with other cylinder manufacturers 
we were asked to submit our solution. Our 
proposal was selected because it answered 
effectively the problem of adjustable pack- 
ing and equally important because of the 
interchangeability provided through use of 
our standard N cylinder. 

Our solution was to take our standard N 
cylinder with non-adjustable packing and 
equip it with a threaded gland packing 
retainer. By merely replacing bushings the 
customer could convert the cylinder from 
non-adjustable to adjustable packing or 
vice versa. It enabled the customer to take 
up the rod packing while the cylinder was 
still on the machine, stopping small leaks 
around the piston rod and executing tem- 
porary maintenance with complete safety 
until permanent maintenance could be 
achieved between shifts. Our standard N 
cylinder with non-adjustable packing and 
the converted N with adjustable packing 
were interchangeable even to end caps and 
follower. The problem was solved and in- 
terchangeability achieved to the complete 
satisfaction of the customer. 


Bi 


ong Manufacturing Co. 
Engineer 


VE MONEY WHILE _ 
" 
| a 
| 
y Va Tools 
\ YOUR SAVINGS BEGIN HERE! ae 
Oss O85 a 
— 
Line 
; a dro Remember HYDRO-LINE when you design oe 3 
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HYDRAULIC CYLINDERS 


STOM-DESIGNED | 


by B.H.E.W. 


Meet Your 
Product-Design 
Requirements. 


order .. 


. delivered on schedule. 


Send specifications of your requirements for ANY kind of hydraulic, 


pneumatic and water cylinder. 


Benton Harbor Engineering Works, Inc. 


St. Joseph, Michigan 


Lift trucks need the B H E W Pressure- 
Operated Hydraulic Flow Control Valve. 
It eliminates surge as load starts down. 
Load-weight controls rate of descent. 


Dependable performance in minimum mounting space is cheracter- 
istie of B H_ E W hydraulic cylinders. Standard and special O.E.M. 


designs of all types, sizes and any mounting style are available on pa 


ois, inc Flow Controls 


w 


one Come 


waeves 


watves 


Catalog 


co 


Sent At 
Your 


\ Request 


Detailed information and illus- 
trations on Restrictor Valves, Needle Valves, 


Flow Regulators and Other Flow Controls. 


of Hydraulic Valves and Devices 


Relief Valves ® Check Valves © Restrictor Valves 
Needle Valves * Pilot Check Valves ® Special Valves 
Pressure Compensated Flow Regulators 
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1284 N. CENTER STREET © MENTOR, OHIO 


inar flow, these graphs plot rate of 
flow vs. velocity, and the hose can 
be selected when these factors and 
the viscosity of the fluid are known. 
High pressure hose is shown in 
sizes from 4 to 2-inch ID, medi- 
um pressure hose ranges from 4 
to l-inch ID, and low pressure re- 
turn line hose ranges from %4 to 3 
inches ID. Diagrams for correct 
hose installations are included with 
a table of minimum bending radii. 
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V-BELTS ... manufactured by 
Worthington Corp. are featured in 
a bulletin available from the com- 
pany. Included are the steel-cable 
belts which have the highest horse- 
power rating of any standard sec- 
tion V-belt. High tensile, airplane 
type steel cables carry the load. Al- 
so described are a synthetic fiber 
belt with the surplus stretch re- 
moved, belts for conventional 
drives, open-end V-belts for line- 
shaft drives, no-take-up drives, and 
dismantle-to-install drives which 
function on any V-belt drive with 
normal horsepower ratings. The 
bulletin contains a complete listing 
of available sizes. 
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THERMOSTATS ... A con- 
densed catalog listing physical, elec- 
trical and performance specifica- 
tions for many types of snap-action, 
locally-adjustable thermostats is 
offered by Fenwal Inc. The cata- 
log, designated MC-120B, describes 
the assortment of head styles, snap 
switches, electrical ratings, temper- 
ature ranges, and modifications. 
The catalog also presents general 
information about snap-action ther- 
mostats, and discusses the various 
installation and service factors 
which affect temperature controls. 
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SERVO VALVE . .. with dry coil 
construction is specified in a bro- 
chure from Hydraulic Research and 
Mfg. Co. The brochure details the 
features of the valve, and a dia- 
gram illustrates the operation. 
Curves are included to indicate the 
dynamic response characteristics 
and net flow as a function of input 
current. Since no electrical connec- 
tions are made in the operating 
fluid, a pressurized electrical con- 
nector is mot required to prevent 
leakage of the operating fluid as in 
a wet coil valve. The complete re- 
moval of the torque motor from 
the operating fluid allows use of a 


APPLIED HYDRAULICS 
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variety of fluids, since the coil is 
no longer subject to deterioration 
from immersion in the fluids. Im- 
proved reliability is obtained by use 
of three-stage filtration. All of the 
oil that passes through the hydraulic 
amplifier section of the valve goes 
through all three stages. 
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SHAFT COUPLING . which 
incorporates shoes that position 
themselves automatically by centri- 
fugal force and permit starting the 
electric motor without external load 
is detailed in Bulletin 130 from 
Rawson Div., O. S. Walker Co. 
Inc. The coupling provides torsion- 
al shock absorption, because the 
shoes take up shock by slipping un- 
til the overload is relieved. The 
coupling also has clearance to allow 
for moderate shaft misalignment, 
both parallel and angular. The cata- 
log presents several models giving 
tables of horsepower ratings and 
dimensions. Numerous applications 
are illustrated and application data 
is given. 
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PUMP SERVICE MANUALS... 
Two new service manuals have 
been prepared by Kalamazoo Div., 
New York Air Brake Co. Manual 
S-1004 details disassembly and as- 
sembly procedures for maintenance 
and overhaul of Hydreco 1500 and 
2000 series flange or foot-mounted, 
reversible pumps, and 2MO and 
3MO series flange or foot-mounted 
fluid motors. Manual S-4000 gives 
similar information for Dudco Se- 
ries PFM-100 pumps. 
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ELECTRIC MOTORS ...U.S. 
Electrical Motors, Inc. has _pre- 
pared a new bulletin to summarize 
their entire line of motors. De- 
scriptions and full-color illustra- 
tions are included for open, totally- 
enclosed and explosion-proof types, 
variable speed drives, various mod- 
els of gear motors, vertical motors, 
and hollow shaft units. Outstand- 
ing features of the motors are clear- 
ly explained in cutaway views. 
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PUMP-MOTOR . . . for 2000-psi 
and 5000-rpm operation is out- 
lined in Catalog Section G-112 
from Gerotor May Corp. When 
used as a pump the unit has over- 
all efficiencies as high as 77%. 
When used as a motor, the unit has 
a speed range of 500 to 5000 rpm 
at 2000 psi with 6 gpm required 


liseful Literature 


for the maximum horsepower. The 
starting torque at this pressure is 
52 Ib-in. At 2000 psi and 1800 
rpm pump delivery is 1.05 gpm. 
Dimensions are included for the 
unit with plain mounting and for 
bracket and flange mounting. Per- 
formance charts plot pump efficien- 
cy and delivery, and motor torque 
and horsepower outputs. 
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HYDRAULIC OIL... manufac- 
tured by the Sun Oil Co. is the 
subject of Technical Bulletin 44. 
This information outlines the prop- 
erties of Sunvis 700 oil and dis- 
cusses its applications. Several sug- 
gested uses are as original clean-out 
and break-in oil, to clean dirty sys- 
tems, for machines exposed to con- 
tinuous contamination, and to clean 
hydraulic reservoirs and other parts 


PROBLEM HYDRAULICS? 


Case Histories Prove Greer Accumulator 
Versatile Component Ever Devised! 


HONING MACHINE. Costly work spoilage reduced 
by Greer Accumulator absorbing shock each 


time honing spindles reverse direction. 


PIPELINE PUMP. Failure and damage to system 
eliminated when Greer Accumulators cut surges 
53%. Works samie way on valve closures. 


HANDLING EQUIPMENT. Greater production 
through faster operation with fewer customer 
claims for damaged goods and spillage by Greer 
Accumulator eliminating harmful shock. 


If your equipment is operated 
hydraulically, it is a proven fact 
that the Greer Accumulator can 
cut costs, improve performance, 
reduce size, weight and complex- 
ity of your machines. 


If you are planning a new prod- 
uct Or improving a present one, 
now is the time to let Greer 
engineers give you technical 
assistance and recommendations 
without obligation. 


U. S. Patents 
under 


Olver Licenses 


Write for Bulletin 
301A for complete 
accumulator data 
& diagrams today. 


GREER HYDRAULICS INC. « NEW YORK INTERNATIONAL AIRPORT « JAMAICA 30 
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of the hydraulic system. The oil is 
also recommended as a permanent 
hydraulic fluid. The properties of 
the fluid to prevent rust, withstand 
heavy bearing loads, and prevent 
foaming are discussed. Directions 
for cleaning hydraulic systems are 
included in the bulletin 
Circle 233 on Reader Service Card 


INDUSTRIAL CONTROLS ... 
covering a wide range of units are 
described in 80-page catalog 8305- 
R prepared by Minneapolis-Honey- 
well Regulator Co. The catalog de- 
scribes pressure controllers, pneu- 
matic and pneumatic-electric re- 
lays, and pneumatic switches among 
many other products for the con- 


ready-made to your specifications 


GAR HYDRAULIC RESTRICTORS 


Whatever your restrictor requirements, chances are Gar already 
has units with the characteristics you're after. Gar hydraulic 
and pneumatic restrictors come in one-way and two-way types, 
and just about every other type, size and rating you can 
imagine. But, should you ever ask for special characteristics 
in pressure, flow, weight, temperature or envelope size that 
aren’t standard at Gar, you'll never know, because we'll produce 
what you need in the same short delivery time, at the same 


low price. 


Some extras that might interest you, too, for special applica- 
tions are self-cleaning designs that work, and electroformed 
orifices that are unique for highest precision and absolutely 


identical flow characteristics. 


But right now, the important thing is to call Gar. After that, 


you can leave the rest up to us. 


RESTRICTORS * REDUCING VALVES * RELIEF VALVES * FILTERS * SNUBBERS 


To cover a full range of temperatures, pressures, sizes 


Send today for full information 


PRECISION PARTS, INC. 


3 LUDLOW STREET, STAMFORD, CONNECTICUT 
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trol of temperature, humidity, and 
pressure. Pressure ratings for the 
pneumatic pressure controllers 
range to 300 psi. Diverting and se- 
lective pneumatic relays perform 
the functions of diverting an air 
supply into either of two branches, 
shutting off the air line without 
bleeding the branch, and providing 
manual on-automatic or manual 
off-automatic operation of a con- 
trol valve in conjunction with a 
manual switch. 
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SHAFT COUPLINGS .. . Ajax 
Flexible Coupling Co., Inc. has re- 
leased Bulletin 60 to describe their 
line of shaft couplings which ac- 
commodate a misalignment of 3 de- 
grees. Examples of offset, angular, 
and a combination of both types of 
misalignment are illustrated to 
show the coupling ability. A cut- 
away view shows construction of 
the unit, and drawings illustrate the 
action of the dihedral teeth. Dimen- 
sional information and a discussion 
of lubrication are also included. 
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AIR VALVES ... are included in 
a 72-page catalog describing the en- 
tire line of 2, 3, and 4-way air con- 
trol valves manufactured by Air- 
matic Valve, Inc. Valve types for 
high or low pressure installation in- 
clude cam, flow control, foot, hand, 
interlocking, pilot, pressure regula- 
tor, quick exhaust, sequence, sole- 


> 


noid, time delay, and booster. Also 
presented in the catalog are single 
and double acting cylinders for air 
or hydraulic use, and strainers for 
pipeline protection. Each type 
valve, cylinder and strainer is treat- 
ed separately, and information on 
its outstanding features, applica- 
tion, dimensions, specifications, and 
parts breakdown is provided. 
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THE ORIGINAL) 
MONOPAK— CARTRIDGE 


Distributing Line Of Cool Air From Receiver Tank 


F 
Vapor Free Air Necr Point Of Use Take Off From 
Top Of Pipe 


— e 
Replaceable Desiccant —— 
MURPHY TRIUMPH AA ; 
SEPARATOR-FILTER 
Sizes: %. % %: 


Weight 30 lbs: Pressures: 
0 to 125 psi: 
Price: $81.65 ea: Desic- 
cant refills $1.00 ena 


A complete packing unit for hydraulic 
or pneumatic rods or cylinders. 
e Easily installed or replaced. 
@ Needs no adjusting. 
Where very particular work demands dry air com- Detailed ” pam initial machining 
pletely free from any trace of oil or vapors Murphy literature @ Longer easefen life. 
Triumph AA is the answer. on request. + a "Seal-Guard” rod 


After precooling and separating compressed air, this 
small unit, placed close to the point of use will 
finish the job of removing last traces of impurities. 


AFTERCOOLERS FOR 10 CFM TO 
10,000 CFM—SEPARATORS—TRAPS © 


JAS. A. MURPHY & CO. INC. 


Hamilton, Ohio 


@ Shock and burst proof. 
e@ Cuts machine down-time. 


HYDRAULIC ACCESSORIES CO. 


SEAL-TITE VALVES 


PRESSURE BALANCED 


# 


GASES 0-500 psi 0-1000 psi LIQUIDS 


© %” to 1” FPT—2, 3, 4-way e —65° to 160°F temperature range. 


e Zero leakage. Increased pressure tightens seals. e Long wear, self-cleaning seats. 
@ Positive flow control. e Turning ease. Short handle. 


Ask for Catalog No 356. Distributors in principal cities coast to coast. 


REPUBLIC MANUFACTURING CO. | 


PS6SS BROOKPARK ROAD © CLEVELAND 11, OHIO 
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MOBILE EQUIPMENT COM- 
PONENTS .. . and systems form 
the subject of 20-page Bulletin 
M5101A published by Vickers, Inc. 
Beginning with typical circuits for 
trucks, industrial trucks, road build- 
ing equipment, and farm ma- 
chinery, the catalog contains dis- 
cussions of performance character- 
istics and design features of the 


7 


company’s components. These in- 
clude single and double vane 
pumps, power packs for mobile 
equipment, multiple unit valves, re- 
lief valves, reservoirs, fluid motors, 
and power steering boosters. Each 
section includes photographs, cuta- 
way views and performance curves 
for the units under discussion. Spec- 
ification tables are also included 


ACCEPTED... 


by the aircraft industry 


ALUMINUM 
SHIPPER CAP 


Tubing Seal Cap's metal closures, for fourteen years, 


have been the accepted standard in protecting hydraulic 


lines and components during handling, shipping and storage. 
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to show unit weight and delivery 
ratings for various recommended 
operating speeds and pressures. 
Circuit diagrams illustrate three 
typical power supply arrangements 
for power steering booster installa- 
tions, and twelve additional dia- 
grams show typical applications of 
power steering boosters. 
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AIRCRAFT PRESSURE 
SWITCHES .. . and time delay 
units are included in a brochure de- 
scribing aircraft switches manufac- 
tured by Airite Products, Inc. The 
pressure switches are adaptable to 
a wide range of pressure settings 
and uses. The time delay units are 
thermal units. Also included in the 
brochure are push type switches 
and rotary switches. 
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MINIATURE SHAFT COU- 
PLINGS . . . manufactured for 
servomechanisms, computers, and 
other small devices are detailed in 
Bulletin MC-100 by Thomas Flexi- 
ble Coupling Co. The Bulletin 
shows sectional drawings of several 
models and includes specifications 
and prices. Other special models are 
illustrated. The units are designed 
for speeds to 50,000 rpm and will 
compensate for parallel and angular 
misalignment: while relieving bear- 
ing loads and holding constant 
torque and synchronism. The cou- 
plings have freedom from backlash, 
free end float, and provide smooth 
continuous drive. 
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LIMIT SWITCH .. . Nineteen 
contact arrangements are available 
with seven limit switch models 
shown in Bulletin 356 from R. B. 
Denison Mfg. Co. The direction of 
lever movement, direction of spring 
return, and normal and operated cir- 
cuits for each position is given in 
table form. In addition, the bulletin 
shows a cutaway drawing of the 
new heavy-duty oil and water-tight 
models which meet new NEMA 12 
specifications. A table is included 
to compare the units to two com- 
petitive models. Such features as 
contact impact, speed of break, op- 
erating shaft diameter, and number 
of rotating parts are compared. Nine 
features of the limit switch are list- 
ed and include minimum of moving 
parts, 150 available levers, and me- 
dium operating force for reduced 
cam and switch wear. 
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Model $-845 110 v. 


BACHMAN 4-WAY 5 PORT VALVE 


For automatic reciprocal] appli- 
cations this powerful, direct sole- 
noid valve can be energized con- 
tinuously or intermittently up to 
500 cycles per minute. The sole- 
noid closes with force of 14 Ibs 
against a spring loading of 8 
Ibs, yet destructive impact and 
noise are minimized by resilient 
plastic laminate construction and 
light weight alumilite spool. 


The model illustrated has \” 
orifice, 4%” pipe ports, is 8” long, 
and weighs 2 Ibs. Inrush current, 
4 amperes, holding, 25 watts. 
Standard O-ring seals are used 


JOHN D. 


for pressures to 200 psi. Bachman 
valves are not sensitive to dirt 
or maladjustment, and may be 
expected to give millions of cycles 
of dependable service. For inter- 
mediate speed changes, positive 
dwell or cushioning action a 
Bachman 3-way, 3 port divider 
valve, installed either on the sup- 
ply or exhaust side, will suggest 
many combinations for automatic 
control. 

Write for the name of local dis- 


tributor or order direct with our 
guarantee of satisfaction. 


BACHMAN & COMPANY 


BRISTOL, TENNESSEE 


VALVE LEAKAGE 


Seal’s O-Ring design guarantees dead-tight s 
CHECK VALVES sizes range from 
to 2” pipe. Tube sizes %”, %4”, 12”. 
Pressures up to 10,000 PSI. Brass, carbon steel, a 
RELIEF VALVES . in-line and pop-off design. 


Sizes %” through 1” pipe size. Relief pressure from ¥ 
to 1000 PSI. Brass, carbon steel, alumi 
SHUT-OFF VALVES... handle and toggle 
operated. Sizes 4” female pipe or 3%” female tube. 


a | pressures to 3000 PSI. Stainless steel. 


Cirle Seal Products Co. | 


2181 EAST FOOTHILL BOULEVARD + PASADENA, CALIFORNIA 


1713 SPARGER LANE 


g 


Producing 1.5 GPM @ 10,000 PSI for 10 seconds 
1.75GPM @ 6,000 PSI continuous 
With Automatic Motor Cut-off set @ 10,050 PSI 
APPLICATION: 
High Pressure Source for Testing, 
Pressing & Experimenting 


DWELL MACHINE COMPANY 
‘anklin at 19th St., Richmond 11, Virginia « Phone 7-4593 


REVISIONS 


THE CARDWELL MACHINE CO. 


RICHMOND, VA. 


CARDWELL 
HIGH PRESSURE PUMPING UNIT 


pate 4-27-56| own. sy +.E.M. 


Severo! ottractive territories still open for quolified Hydraulic rep 


1246-2 
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Industry 


M. J. Andresen 
Hannifin Corporation 


Walter L. Dunn 
The Weatherhead Co. 


Jim Graas 
Kalamazoo Division 


s 
~ News about people, manufacturers and sales organizations © 
Y 


Hannifin Corporation has es- 
tablished the Crown Products 
Division. This new sales division 
will handle the Crown line of com- 
pressed air line filters, regulators 
and lubricators. M. J. Andresen 
was named sales manager of the 
new division. He is setting up a 
national network of stocking dis- 
tributors for the new line. The di- 
vision has also developed a com- 
plete sales and technical training 
program for its distributors. 


The Weatherhead Compa- 
ny’s Fort Wayne Division has as- 
signed Walter L. Dunn as field 
engineer to its industrial distribu- 
tor sales staff. He will represent 
the company throughout Michigan 
and the northern part of Indiana. 


Murray B. Johnson has 
joined Packless Metal Hose Inc. 
as sales engineer. He was formerly 
regional sales manager for Warn- 
er-Patterson in Chicago. 


Kalamazoo Division of The 
New York Air Brake Company 
has appointed Jim Graas as sales 
engineer. Graas will cover the ter- 
ritory in northern Illinois and In- 
diana, and western Michigan. He 
was previously associated with the 
Le-Tourneau-Westinghouse Co.., 
where he was attachments group 
leader concerned chiefly with hy- 
draulic equipment. 


Chester S. Johns was named 
to the newly created post of sales 
manager for standard machines 
and products of The Cross Com- 


pany, Detroit. A graduate from 
the Ford Apprentice and Engineer- 
ing Schools. Johns joined Cross in 
1946 as sales engineer. 


Joy Manufacturing Compa- 
ny has named John P. Cart- 
wright as sales manager, indus- 
trial sales. He will headquarter in 
the company’s general offices in 
Pittsburgh. Cartwright joined the 
company in 1950, later became 
Washington district sales manager. 
Succeeding him in that position is 
Arnott J. Lee. Lee has worked 
in various sales and sales promo- 
tion capacities. 


Vickers Incorporated has be- 
come a partner with its licensees in 
both Australia and England. This 
reorganization establishes separate 
operating organizations whose ac- 
tivities will be devoted entirely to 
the manufacture, sale and service 
of Vickers industrial hydraulic 
equipment in their respective coun- 
tries. Viekers-Detroit Hydrau- 
lies Pty. Ltd. has its new plant 
in Maribyrnong. Victoria, Aus- 
tralia, and Stein Atkinson Vick- 
ers Hydraulic Ltd. has its head- 
quarters in London, England. 


Alan W. Abegglen has be- 
come Cleveland representative for 
the Tubular Products Division of 
The Babcock & Wilcox Com- 
pany. 


Expansion of the pump produe- 
tion facilities of the Geo, D. 
Roper Corporation was an- 
nounced by F. R. Dickerson, vice 
president and general manager. 
This new program involves a large 
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New Parker straight-thread fittings 


Now you can forget about high- 
pressure hydraulic problems resulting 
from tapered pipe threads. Forget 
about leakage . . . about the danger 
of cracking or distorting valve bodies 
by over-tightening the fittings . . 
about damaged threads from over- 
tightening to obtain proper position- 
ing. Forget about messy pipe “dope”. 
You can eliminate all of these prob- 
lems by using new Parker straight- 
thread fittings with positive O-ring 
seals. (See illustration above.) 
Parker straight-thread fittings are 


solve your leakage problems 


now being supplied in response to 
the growing demand for this new 
type of leakproof, trouble-free con- 
nection. They are shorter and have 
smaller hexes than the AN fitting for 
the old AND 10050 boss. Straight 
threads are available on Triple-lok 
(the industrial standard flare tube fit- 
ting) and on Ferulok ( flareless fitting 
for heavy steel tubing). 

This is another example of Parker's 
pioneering leadership in the field of 
hydraulic fittings. Mail the coupon 
today for complete information. 


arker 


September, 1956 


Hydraulic and fluid 
system components 
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Precision thread-tapping and counter- 
boring tools for making accurate straight- 
thread boss (to receive these new Parker 
straight-thread fittings) are now available 
with machining drawings from Parker. 


TUBE AND HOSE 


FITTINGS DIVISION 
Section 412-A 


The Parker Appliance Company 
17325 Euclid Avenue 
Cleveland 12, Ohio 


Send Catalog 4301. 
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continued 


scale investment in new machine 
tools and the relocation of several 
departments. Some of the key op- 
erations of the pump division will 
be moved to the Roper ordnance 
plant. Installation of new machin- 
ery is expected to be completed by 
March 1957. Approximately 20,- 


‘BY-PASS, OIL-RELIEF 


STON TYPE, 
HYDRAULIC 


STANDARD 
AND FLA 
MODELS 


000 square feet of floor space will 
be taken over to accomodate the 


expansion. 


Nielsen Hydraulic Equip- 
ment, Inc., Pelham Manor, N.Y., 
has been appointed distributor by 


NON-CHATTERING 

because the cylindrical piston 
closes off the port in a shearing 
manner . . . and does not seat 
abruptly against the body of the 


valve. 


EXTREMELY SIMPLE 

Just select pressure desired from 
6 springs . . . INSTALL... 
NO FURTHER ATTENTION 
NEEDED. 


FOR machine tool hydraulic 
mechanism, oil-burning equip- 
ment, rams, presses and Diesel 
engines. 

Pressures: 0 to 500 Ibs. 

Pipe sizes: '/4" to 2" 

Bodies: cast iron or brass. 
Pistons: brass, hardened or stain- 
less steel. 


JUST OFF THE PRESS 


WRITE—on your letterhead, please— 
for personal copy of 


FULFLO MECHANICAL DATA BOOK. 


THE FULFLO SPECIALTIES CO. Inc. 


PUMP AND VALVE MANUFACTURERS 
BLANCHESTER, OHIO 
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Cirele Clamp Corp., and will 
cover greater New York, Long 
Island and most of eastern New 
York State. 


Clement Joseph Savant, Jr., 
was promoted to chief engineer of 
the Western Division of Servo- 
mechanisms, Inc. Savant, who 
will be responsible for all phases 
of the division’s engineering oper- 
ations, has been with the company 
since May 1955. The Eastern Divi- 
sion of the company has leased 
17,000 square feet of space at 
Clinton Road, Garden City. The 
move provides additional space 
and will house the following de- 
partments: engineering and labor- 
atories; customer service; ac- 
counting; and contracts. The name 
of the Components Division in 
Westbury, N.Y., has been changed 
to the Mechatrol Division. This 
division, established in 1953 is 
headed by John J. Dempsey. 


D. J. Finlayson 
Barksdale Valves 


Donald J. Finlayson has 
joined the Chicago office of 
Barksdale Valves. He was previ- 
ously associated with Mead Spe- 
cialties as sales engineer. 


A. W. Cash Co., have opened 
new offices at 115-117 South Main 
Street, Decatur, Ill. Former office 
space at 18th and Eldorado Streets 
has been converted to manufactur- 
ing facilities. 


James Bowman was named 
industrial manager of the Detroit 
branch and John Root industrial 
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MARSH QUALITY 


---ina 
Temperature- 
actuated 


REGULATING 
VALVE 


Smooth, modulating 

control 

— for brine lines in 
cooling systems 

— for condensers where 
pressure line is not 
desired 


A temperature actuated 
regulating valve you can 
depend on—the Marsh 
Electrimatic Type WT 
for pressures up to 150 
psi, water or brine, and 
up to 15 lbs. for steam 
(250° maximum temperature). It opens as temperature 
rises, closes as temperature falls, to give an ideal, smooth, 
modulated control. Can be mounted in any position; serv- 
iced without breaking connections. Seat beads are monel 
to eliminate wire drawing. Sturdy, two-ply bellows assures 
extra service life. Temperature ranges of 20°F.-60°F.; 60- 
100, 100-140, 140-180, 160-220. All standard sizes from 
¥%" through 4”, All styles of temperature bulbs. 


Ask for latest data 


MARSH INSTRUMENT CO. Soles Affiliate of Jas. P. Marsh Corp. Dot. 19, Skokie, til. 


Marsh instrument & Vaive Co. (Canada) Ltd., 6407 103rd Street, Edmonton, Alberta, Canada 


SAFETY VALVE 


TEST STAND 
WITH 


*“‘BUILT-IN”’ 
RELIABILITY 


Completely reliable testing of 

safety valves is assured with the 

I. E. C. Test Stand, Four gauges = Reliability of the Safety 

F di ° h Valve Test Stand 15 

give accurate readings, in the oe by the well 

model illustrated, for pressures énown and 

accuracy of 1.E.C. Gage 

ranging between zero and 1000 Gade, They 

pounds. Models are available ‘he pressave 
measured by each pres- 

for any ranges selected by the from. ex- 

customer up to 10,000 pounds ceeding its maximum. 

pressure, Adapter plates can be 

furnished to fit all sizes and 

types of safety valves. For com- 

plete information, please write 


for Bulletin 545. 


Ti INDUSTRIAL ENGINEERING 
CORPORATION 


AAS 525 E. Woodbine, Louisville 8, Ky. 
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Technical Data 


Normal operating pressure 
1,500 lbs. sq. in. 
Maximum operating pressure 
(Blow off)...2,500 Ibs. sq. in. 
(or to specification) 
Output complete stroke. ..+825 cu. ins. 
Effective piston area............ +600 ins. 
Handle leverage ratio............... 16-1 
Alternative fluid capacities...2} pints, 
6 pints, 16 pints, 24 pints, 32 pints. 
Larger capacities to special order. 
Vertical or horizontal pump handle. 


JACKS from | TON to 5 TONS 
in a variety of stroke lengths 


Send for illustrated brochure No, F/223 


| 
ede R JACKS 


LIMITED 


TEL SHEPHERDS BUSH 144) ines) GRAMS LOROON 


POWER JACKS 


* HYDRAULIC PUMPS 

of proved efficiency 
for hand or 

power operation 


@ Metal or Plastic Caps or 
Plugs to protect threads, tubes, 
machined parts, reamers, 
cutters,.tools. 


@ Protect against thread damage, 
dust, dirt, and moisture. 


e For inside and outside 
application. 
All sizes. Immediate delivery. 


Clover closures are made in metal and tough 
plastic polyethylene. They are made in caps, 
plugs and special shapes to fit parts tightly, 
offering completely sealed protection during 
manufacture, shipping and storage. Backed by 
years of closure experience. Write for low 
prices and complete information. 


Send coupon today ! 


Gentlemen: 


Please send samples and prices of closures in 
Aluminum 


Polyethylene 


578 Young Street 
Tonawando.N Y 
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METAL 
Threaded caps for 
AN & SAE exter- 
nal threaded parts. 


PLASTIC 
Tapered parts for 
use either as a 
cap or plug. 


METAL 
Threaded plugs for 
AN or SAE inter- 
nal threaded parts. 


on caps for tubing, 


reamers, etc. 
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Sines 1926 In the application 
des manufacture—pumops 
separators, hydraulle accessories. 


EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


your 
problem? 


higher pumping 
speeds? 

tolerance of 
particle-laden 
liquids? 

peak suction for 
primary pumps? 


Roller Pump 


is unmatched for de- 
pendable performance 
on every one of those 
counts. 


Bulletin A-1330 has full 
data .. . write for it. 
The roller-rotor design 
easily handles particles 
that would jam more 
tightly-fitted mecha- 
nisms—reduces cavita- 
tion, allowing higher 
speed operation*—de- 
velops high suction 
characteristics. 

mechanisms per- 
mit — speeds with 


than most dis- 
ment designs. 


3056 Williams Ave., Hackensack, N.J. 
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manager of the Buffalo branch for 


the Industrial Division of Minne- 
apolis-Honeywell Regulator 


Company. Both men have been 
| with the firm for several years. 


Ohio Seamless Tube Divi- 
sion of Copperweld Steel Com- 
pany announced the following 
promotions: Julius H. Cla- 
baugh, to assistant manager of 
operations: Donald R. Chew, to 


manager of the Quality control 


the Kraissl-50 


department; Francis S. Cole- 
man, to chief engineer; and 
George P. Jones to assistant 
chief engineer. 


W. F. Driver 
Vickers, Inc. 


R. D. Beatty, Jr.. was pro- 
moted to application engineer for 
the Tube & Hose Fittings Division 
of Parker Appliance Company, 
Robert C, Dyrenforth will suc- 
ceed Beatty as service manager of 
the Industrial Hydraulics Division. 


George L. Leupold, formerly 
district manager of the Cincinnati 
office, was promoted to assistant 
general sales manager of the Ful- 
ton Sylphon Division of Rob- 
ertshaw-Fulton Controls Com- 
pany. He will make his office at 
division headquarters, Knoxville, 
Tenn. 


Duncan Gardiner 
Vickers, Inc. 


O. Clark 
Vickers, Inc. 


Vickers Incorporated has an- 
nounced the following appoint- 
ments: Dunean Gardiner to di- 
rector of research and develop- 
ment. He has been with the com- 


pany’s engineering department 


John T. Burns 
Vickers, Inc. 


since 1934, and will now be re- 
sponsible for research and devel- 
opment activities of the Vickers 
product groups. W. F. Driver to 
manager, industrial product sales. 


Driver will direct all oil hydrau- 
APPLIED HYDRAULICS 


Prlonary What’s 
Vacuum 
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lic systems sales activities and co- 
ordinate engineering production 
and promotional programs. 
Everett O. Clark to manager of 
the recently opened Midwest 
Branch. With Vickers since 1935, 
Clark has held several managerial 
positions. John T. Burns to man- 
ager, Western Region for aircraft 
product sales. With the assistance 
of seven application and coordi- 
nating engineers this group will be 
responsible for providing design, 
development and application engi- 
neering assistance to users of air- 
borne oil hydraulic systems. A. R. 
Civitate to aircraft service direc- 
tor. Donald G. Wilson to master 
mechanic for Detroit operations. 


Robert W. Stanton, Jr., has 
become advertising manager of 
Conoflow Corporation, Stanton 
joined Conoflow in 1954, was pre- 
viously employed by Fischer & 
Porter Co, 


Automatic Switch Company 
has named Delaware Valley En- 
gineering Company as author- 


ized stocking distributors, serving 
Delaware, southern New Jersey 
and eastern Pennsylvania. 


Appointment of Bell Indus- 
tries, Inc., Hoboken, New Jersey, 
as distributor for Goshen Rubber 
specification O-rings has been an- 
nounced by Goshen Rubber Co., 
Inc. 


Robertshaw-Fulton Controls 
Company has been given the 
right to manufacture and sell con- 
trol devices developed by Bergen 
Research Engineering Corpo- 
ration. Bridgeport Thermostat Di- 
vision will manufacture and sell 
these components. Anthony D. 
Rapuano, a vice president of Ber- 
gen Research also manages Bridge- 
port Thermostat. 


Controlled Rubber Prod- 
ucts Inec., Willoughby, Ohio, has 
appointed Arthur Solgas as pro- 
duction manager. He previously 
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HAND 
HYDRAULIC 
PUMPS 


~ 


Single and Double 
Designs to 20,000 PSI 
With or Without Reservoir 


160 Cubic Inch Reservoir with 8" x 8" 
Base Plate. Optional Size Piston: 

Handle length: 18 inches 

Catalog No. 160 


specialize in hand pump units to 

te in temperatures from minus 

2 plus 160F and with any capac- 
, feservoirs required. 


The single pump with '/2" or ¥%4" pis- 
ton now available in stainless steel. 


WILLIAM S. PINE 
Hydraulic Hand Pumps for 100! Uses 
1635 E. 22nd St., Los Angeles 11, Calif. 


SOLENOID OPERATED | 
AIR VALVES | 


designed to 


I. c. 


standards 
Va" - - Vo" - Ya" 


4-Way—Model 441 


FLEX SPOUT 
WATER VALVES 


A quick acting series of 
water nozzles for factory, ga- 
rage, laundry, nursery, serv- 
ice station, etc. Internal valve 

| is opened by merely flexing 
the spout—with positive shut- 


for industrial and 
automotive use 


off upon release. 
FEATURES RIGID SPOUT 
VALVES 
A—Manual 
Operating Button A complete series 
B—Waoter-tight and of both thumb lever 
Dust-tight Solenoid and hand lever valves in brass, aluminum 
Eactesere with and zinc. All models have new foolproof 
—full flow valves. 
Junction Box. 
c—c ALSO @ Quick Couplers @ Blow Guns ‘ 
— © Hose Fittings @ Adaptors 
Airline Valves Filters 
Write for Free Literature Today 


Write for Information—Prices 


AUTOMATIC VALVE CO. 


37419 Grand River Ave. « 


Farmington, Mich. 
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TRU-FLATE, INC. 


@ 888-92nd Avenue * OAKLAND 3, CALIF. 
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ity engineering in the rubber de- 


partment. Solgas has wide experi- 
ence in the development of new 
products for military and civilian 
use in precision molded rubber. 
He will now supervise the produc- 
tion of custom engineered prod- 
ucts for tough industrial usages. 


Densmore Engineering Co., 
Inc. moved into their new build- 
ing at 235 East Greenleaf Street, 
Compton, California. The new fa- 
cilities will quadruple their former 
production output. 


Norman Warren, director of 
advertising and public relations 
for Lear, Incorporated was 
elected a vice president by the 
company’s board of directors. Also 


served with Thompson Products, 
Inc. as supervisor, chemical qual- 


Norman Warren 
Lear, Incorporated 


elected were Joseph M. Walsh, 
as assistant secretary, and Forrest 
D. Beamer as assistant secre- 
tary and assistant treasurer. 


The Bristol Company has 


opened a new western sales office 


in Denver, Colorado. R. G. Tow- 
er, previously manager of the Chi- 
cago office, will now be in charge 
of the new western office. Tower 
has been with Bristol since 1922. 


Hammel-Dahl Company ap- 
pointed the George Haynes 
Company, Kansas City, Missouri, 
as additional sales and service 
representatives. They will cover 
western Missouri and northern 
Kansas. 


Robert Graves Hess was 
elected executive vice president of 
the Walworth Company. In or- 
der to accept this new position, 
Hess recently resigned as execu- 
tive vice president of Pesco Prod- 
ucts Division of Borg-Warner 
Corp. 


J. M. Tull Metal & Supply 
Company, Atlanta, Georgia, has 
been named as distributor for 
Parker Appliance Company’s 
tube and hose fittings, and tube 


CRV SERIES™ | 
ROLLER CAM VALVES 


NEW | 


sight! 


CENTURY’S 


Compact, 
Easy-Mounting 


Design! 


FLAT SURFACES ALL AROUND, with convenient access 
to ports (all 's-27 NPT) make new CRY series valves 
easiest to ‘design into” your application. Ultra-com- 
pact—4-way is only 3/4” x 1-1/2” x 4-3/16” overall 
(roller cam extended). 

STANDARD ‘‘O”’ RING SEALS throughout assure long, 
reliable service, ore easily replaced when necessary. 
CRV SERIES VALVES now available in 3 or 4-way 
hand lever, palm button, foot control, cam, roller or 
pilot-operated types. Prices range from $11.30 to 
$15.95, f.o.b. factory. 

NO OTHER VALVE offers all these important features 
—why settle for less? Call your MODERNAIR deoler 
or write today for complete data. 


CORPORATION 


Dept. 8-9, 400 PREDA ST., SAN LEANDRO, CALIF. 
Member Nationa! Fiuid Power Association I! 
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All-new Oil Level 


Sight Gage 


e@ No Easier Installation Ever 
Designed 

@ Better Visibility at any Height 

@ Leak-proof—No Dripping 

@ Streamlined Modern 
Appearance 

@ Important Savings in COST 

@ Available NOW From STOCK 


Inquire today ... make immediate 
use of the sensational advantages in 
cost and services offered by this 
new gage... 


Century Hyorautics, Inc. 


7701 LYNDON AVE. 


Telephone DIAMONt 


DETRO!I 
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The Flodar Corporation, has 
moved for the third time in eleven 
years to larger quarters. The new 
plant at 16911 St. Clair Ave., 


fabricating tools. Tull’s branches 
in Jacksonville, Miami and ‘Tam- 
pa, (formerly Florida Metals, 
Inc.), have been established ware- 
house outlets for Parker fittings 
for several years. 


Missile Products Corpora- 
tion, a wholly owned subsidiary 


T | 


Cleveland, will have over seven 
times the floor space of the former 
location. It will provide sufficient 
space for research and testing. 


of Gladden Products Corporation, 
appointed A, J. Valley as man- 
ager and Walter H. Righter as 
chief engineer. 


Harry C. Ohge has been made 
a representative of the R. P. 
Adams Co., Ine., for the Indiana 
territory. Operating out of Indi- 


Responsive action of the soft O-ring seal provides absolute 

leak-tightness. Instantly compresses to seal internal and ex- 

ternal pressures. Draws harmlessly around dirt particles. No 

costly precision parts; no extra end seals. Stocked in 6 standard 

Dryseal pipe and JIC tube sizes; 12 connection combinations. 
at 


Write for a sheet. 


KEPNER PRODUCTS COMPANY 
7321 West 59th Street Summit, Illinois 
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HYDRAULIC & PNEUMATIC 


CHECK VALVES 


3K PATENT APPLIED FoR 


P NOISE! 


— from intake and exhaust of air, 
steam and other gases discharged 
from engines, blowers, compressors, 
vacuum pumps, steam or gas turbines. 
Burgess-Manning Snubbers are en- 
gineered to your requirements for 
quiet operoction and greater effi- 
ciency. Available with added feotures 
for spark orresting—air cleaning— 
water separoting — heat recovery — 
or surge control. 

Ask for literature. SS 
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RUGGED, HEAVY-DUTY 


HYDRAULIC CYLINDERS 


Attention: 0. E.M. 
Prompt delivery on 
any quantity... 
high quality... 
low cost! 


Built-in. 
Mechanical 
Stroke 
Control 


Free catalog and 
engineering 
survey, 


no obligation. 


WRITE ...PHONE... WIRE 


CROSS 


MFG. CO. 
LEWIS = PHONE 81 = KANSAS 


with BURGESS-MANNING SNUBBERS 


STOP tar 


PULSATION! 


Drop pipe-line maintenance and serv- 
ice costs sharply — improve flow 
control and operating efficiency of 
your equipment by eliminating vibra- 
tion caused by line surges from com 
pressors, pumps and blowers. In new 
layouts eliminate cost of special and 
extra heavy supports to secure piping 
\ from vibration. : 
XY Write for Burgess-Manning 

Pulsation Snubber literature. 


Bu RGESS-MANNING COMPANY 


769 East Park Avenue, Libertyville, Illinois 


Dallas, Texas 
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anapolis, Ohge will cover the en- 
tire state of Indiana with the ex- 
ception of the four northwestern 
counties and the 15 southern tier 
counties. 


George R. Buchanan Jr. has 
been named associate manager of 
petroleum chemicals sales for 
Monsanto Chemical Compa- 
ny’s Organic Chemical Divi- 
sion. Buchanan is manager of 
resin materials and functional 
fluids in the division’s develop- 
ment department. He will work in 
his new position with John W. 


Newcombe, manager of petroleum 
chemicals sales, in administering 
sales planning for the oil and gas- 
oline additives, industrial fluids 
and functional fluids falling with- 
in this product sales group. Bu- 
chanan has been with the company 


1946. 


since 


The appointment of Peter J. 
Mather as controller of the Kala- 
mazoo Division of The New 
York Air Brake Company has 
been announced. Mather was on 
the controller’s staff of the Chrys- 
ler Corporation, central office, be- 
fore joining New York Air Brake. 


Chemical & Industrial Sales, 
Ltd., Edmonton, Canada, has be- 
come sales-engineering represen- 
tative for Conoflow Corpora- 
tion. The company will serve the 
provinces of Alberta and Saskat- 


chewan. 


Richard A. Steenrod was ap- 
pointed a materials engineer for 
the Silicone Products Depart- 
ment of the General Electric 


FOR YOUR 
SPECIFIC 
NEEDS 


PRESSURE 
VACUUM 
COMPOUND 
ALTITUDE 


CLASS 1 

Cylinder ' 


cylinder 
' 
' 
= 


Company. He has been with the 
company since 1950. 


Creation of a Nuclear Prod- 
ucts Division has been announced 
by Superior Tube Company. 
John B. Giacobbe has been 
named as director. He was former 
Superior plant metallurgist. Inte- 
grated with the new division is the 
company’s mechanical develop- 
ment division, an engineering fa- 
cility headed by H. W. Cooper. 
The new division will occupy plant 
facilities in nearby Trappe and 
Phoenixville, Pa. 


James T. Roberts was as- 
signed as sales division manager 
for the Cleco Division of Reed 
Roller Bit Company in its north 
central sales area. He will operate 
from division headquarters in Chi- 
cago. 


Edward J. Hardisky has been 


appointed office manager of 


Foot Valve 


The Line of NOPAK 


Cylinders and 
Valves 


.-.in various classes 
of construction and a 
wide range of sizes 
and styles... meets 
your every need in 
the efficient applica- 
tion and precision 
control of fluid pow- 


* Available in a wide variety of 

general purpose and special pur- 
HYDRAULIC pose gauges in pressure ranges to 
PURPOSE meet your specifications in every 
DIAL THERMOMETERS particular. 


COMBINATION 
DIAPHRAGM 


WRITE TODAY FOR 


(Vapor Tension 
COMPLETE INFORMATION 


or Bi-Metal) 


MARSHALLTOW N 
MANUFACTURING CO. 


800 EAST NEVADA ST. 
Marshalltown 4, lowa 
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cylinder 


GALLAND- NOPAK DIVISION 
2743 SOUTH 31st STREET MILWAUKEE 46, WISCONSIN 


NOPAK 


VALVES and CYLINDERS 


for AIR and HYDRAULIC SERVICE 
A 8781-1/2 
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Les Haisen 
Vickers Inc. 


Pneu-Hydraulies, Inc., Cleve- 
land, Ohio. He was formerly office 
manager of Bearing Warehouse 
Service Company. 


Vickers Incorporated has an- 
nounced the following appoint- 
ments: Frank L. Moncher to 
chief engineer—airborne prod- 
ucts. Moncher who was previous- 


Frank L. Moncher 
Vickers Inc. 


and development, will now be re- 
sponsible for design, development 


and test of aircraft type oil-hy-. 


draulic pumps and motors as well 
as complete airborne hydraulic 
systems. Paul C. Mortenson to 
chief engineer—ground mobile 
products. In this capacity he will 
be responsible for development, 
design and test operations of three 
separate product line sub-groups 
within the ground mobile product 


Paul C. Mortenson 
Vickers Inc. 


classification. Les Haisen to man- 


ager of a new West Michigan 
Branch of the Detroit regional 
sales office for industrial products. 
Haisen, who joined Vickers in 
1941, will serve western Michigan 
and northeastern Indiana from his 
offices in Grand Rapids. 


Phil Arnold, vice president, 
The Garlock Packing Co., has 


ly assistant director of research 


| 
Accurate, Constant Cylinder 
Speed Control ‘ | Model 1AM Model sam Model 4AM %eModel 6AM Model 8AM ply 
 GAST =: AIR MOTORS 


Simple, Speed Selection se For Oiler Water App are explosion-proof, variable in speed, low in cost! 


INLET SPEED CONTROL Pneu-Trol Speed Control Valves, are widely a 
FoF Double Acting Cylinders used in hundreds of control applications be- Connected to any compressed air line, PERFORMANCE TABLE | 
cause they combine in a short, compact body, Gast Air Motors offer you: | 
a tapered fine thread needle for extremely odel HORSE POWER wr. a 
accurate air or oil flow control and a floating power. Nodanger! [Ne M.Jot 60 PSI. ot 90 PSI.) ibs 
retro ball check, which permite full flow in 2.Low initial cost per rated h.p. tam{2.000] 0.11 013 In 
the opposite direction. Retro ball floats in | 3.Variable-speed with valve control. 5,000] 0.21 030 | a 
most sensitive position to its seat, requiring 4.Can't burn out from overload 
only a slight differential pressure to fully 2am|1,000] 0.22 035 |5% 
open or close it. } 5. Vanes take up their own wear. 2,000} 0.40 0.57 j 
Needle design permits maximum flow ca- | 6.Reversible rotation optional on Py : 
pacity in the controlled direction. Metal to Models 4AM and 8AM. 4AamM11,000] 0.48 7% ; j 
2 metal needle and ball seats insure long 7.Very compact—light in weight 2,000} 078 1.10 
trouble-free service. Simple, practical hall 8 
oy and structure eliminates troublesome leak- 8.Top-quality ball-bearing design. 6AM , $00 0.40 oes 18 
ing. Valve bodies machined from hex brass 
_ or aluminum for 2000 psi working pressures; Write for Bulletins specify models: gam 500 1.00 145 2s 
tect and stainless steel for 5000 psi. Made in | Gast Manufacturing Corp., P.O. 1,500] 2.30 3.80 
ATTRACTIVE Box 117-D, Benton Harbor, Mich. 
ELIVERY. 
— Write for illustrated circular and prices. Original Equip ers for Over 25 Years 
GAST «@ Aik Motors To 4 
Pneu-Trol DEVICES, INC. VACUUM PUMPS TO 28 IN, 
’ le @ VACUUM PUMPS TO 28 IN. 
1426 N KEATING AVENUE + CHICAGO 5! ILL ? See Our Catalog in Sweet's Product Design File 
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Elmer Heiser has written this 
valuable cylinder handbook 
which tells about types, cush- 
ions, how to order, proper port- 
ing, correct sizing, packings, 
and efficient installation meth- 
ods.—It’s full of application 
ideas. 


The 
Industrial Publishing 


Group 
812 Huron Road + Cleveland 15, Ohio 


offers unusual 
growth opportunities 
to engineers 


retired as an official of the com- 
pany after serving in a succession 
of sales capacities for 48 years. 
Starting in 1908 as a sales repre- 
sentative in a midwestern terri- 
tory, Arnold became in 1929 vice 
president in charge of sales. 


Gardner-Denver Company 
(Canada), Ltd., has opened a 
new district sales and service office 
in Winnipeg to better serve indus- 
tries throughout Manitoba, west- 


‘ern Ontario and eastern Saskatch- 


ewan. 


Mendon Hydraulic Sales Co., 
Mendon, N.Y. has become a dis- 
tributor for Parker tube and hose 
fittings and fabricating tools. The 
distributing firm is a division of 
Mendon Research and Develop- 
ment Co. 


Harry Kirby 
Jas. P. Marsh Corp. 


Appointment of Harry Kirby 
as distriet manager with headquar- 
ters in Cleveland was announced 
by Jas. P. Marsh Corporation. 
Kirby, who has been with the 
company since 1939, will direct 
the sale of the firm’s products in 
Ohio, Pennsylvania and the great- 
er portion of New York State. 


Two years ago, world attention centered on Electric Boat at Groton, 
Connecticut where scientific boldness harnessed the power of atomic 
energy to launch the Nautilus, which will soon be followed by its sister 
ship, Seawolf. Next to glide down the ways will be even more powerful 
versions ...a third, fourth and fifth nuclear powered craft. 


Now, engineers who are cognizant of the implications of the Atomic 
Age are concentrating their interest on Electric Boat. 
The following opportunities exist for: 


a) Naval Architects 


b) Mechanical and Electrical Engineers with 3 to 5 years 
experience in the application of mechanical and electrical 
marine power plant equipment. 

c) Electrical and/or Mechanical Engineers for basic design using 
analog computers, with respect to control systems, motor control 
circuits, power plant, speed and voltage regulators or fluid flow 
and thermodynamics. Familiarity with engine room and reactor 
plant electrical systems and controls desirable. 


At Electric Boat your professional success is spurred by company 
sponsored courses at the plant, advanced study at leading universities, 
and by attention to broader professional growth by immediate supervision. 


Electric Boat’s location in Groton on the lovely shore of Long Island Sound 


makes life as pleasant as your job is stimulating. The surrounding resort area 


is well known for its year-round sports and recreational activities. And, 
you have all the advantages of nearby New York and Boston as well. 


Interviews can be arranged by sending resumes to Peter Carpenter. 


ELECTRIC BOAT 


Division of General Dynamics Corporation 
GROTON e CONNECTICUT 
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MARKET PLACE 


DISTRIBUTORS WANTED 
Profitable, complete line of hose, 
hose assemblies, hose and tube fit- 
tings. Low, medium and high pres- 
sure applications on replacement 
and original equipment in every 
industry. An excellent, proven line, 
national advertising, merchandis- 
ing support, product training for 
your salesmen. You will be backed 
by over 25 years of pioneering in 
this fast growing field. For an in- 
terview with one of our represent- 
atives, write FLEX-O-TUBE, 
Meridan Corp., 2527 Jim Daly 
Road, Inkster, Mich. 


DESIGN ENGINEER 
Experienced in hydraulic applica- 
tions will find challenging assign- 
ments with established and expand- 
ing Midwest manufacturer of pow- 
er cylinders. Work in modern 
plant, live in pleasant community 
close to metropolitan centers. 
Group insurance, hospitalization, 
vacations, profit-sharing. Write 
Box 9156, APPLIED HYDRAULICS stat- 
ing qualifications and salary re- 
quired. 


WANTED 
Your Surplus 
FITTINGS 


Will buy all makes flares or com- 
pression, brass, steel or ermeto 
types; especially interested in 
Weatherhead and Imperial fittings. 


World Wide Supply Co. 


3919 Lawrence, Chicago 25, Ill. 
Phone: INdependence 3-3925 


CHALLENGING 
ENGINEERING 
Ross engineers thrive on the chal- 
lenge represented by pneumatics 
applications that others have called 
impossible. That’s why they have 
come up with so much in resource- 
ful air circuitry that must accu- 
rately be called “tomorrow’s AIR- 
mation today”. This love of break- 
ing pneumatics to the saddle for 
new uses has put Ross engineers’ 
developments in great demand— 
so great that their ranks need 
swelling. Want to join them in an 
atmosphere of creativity? If you 
like to challenge new problems and 
have the experience to qualify to 
design the best in pneumatics, then 
contact us for home office work or 
your nearest Ross representative 
for work in the field. 
Ross Valve Company 
120 East Golden Gate 
Detroit 3, Michigan 
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DEVELOPMENT 
ENGINEERS 


oO many development programs are among the 
most advanced in the country. At Honeywell 
Aero, prospects for even greater progress are very 
real. 


@ With many design teams working on a great vari- 
ety of projects, we have exceptionally exciting oppor- 
tunities to offer engineers capable of designing com- 
ponents and systems for— 


INERTIAL GUIDANCE * DIGITAL COMPUTERS * FLIGHT 
CONTROL SYSTEMS * LIQUID MEASUREMENT SYSTEMS 
VERTICAL AND RATE GYROS * STABILIZED PLATFORMS 
INLET AREA CONTROLS * JET ENGINE CONTROLS 


@ At Honeywell you’ll head up your own task group. 
Draftsmen, technicians, model makers and evaluation 
engineers essential to the project will look to you for 
technical instructions. 

@ An engineering degree or its equivalent plus prac- 
tical experience with related or similar equipment is 
required. 


CONSIDER 
THESE ADVANTAGES 


@ Minneapolis, the city of lakes and parks, offers 
you metropolitan living in a suburban atmosphere. No 
commuting. 


@ Your travel and family moving expenses paid. 


@® Salaries, insurance-pension programs, plant and 
technical facilities are all first-rate. 

@ Honeywell, leader in control systems, manufac- 
turers of over 10,000 different products, offers unus- 
ual diversification and variety. A sound growth com- 
pany, continually expanding, it offers permanent op- 
portunity to you. 


WRITE TO US 


If you are interested in a career at Honeywell, call 
collect or send your resume to Bruce Wood, Technical 
Director, Dept. HY-9-98, Aeronautical Division, 2600 
Ridgway Road, Minneapolis 13. 


Honeywell 


Fouts Coutiols 


al 
| 
SHE 
. 
. 
. 
. 
° 
. 
. 
4 
| 
| . 
. 
. 
. 
re 
| . 
| 
| 
| 
| 
| 
| 7 
| 
| 
| 
| 
| 
| 
} 
| 4 
| 
| 
| 
| Tt 
| 4 
159 


STOP CYLINDER CREEP 


WITH 
seat’ 
SOLENOID VALVES 


LEAKPROOF 
AT 3000 P.S.1. 


OIL & WATER, 

1500 P.S.i. AIR OR OTHER 

INERT GAS 
They are accepted wherever CLOSE LEAK- 
AGE SPECIFICATIONS ARE VITAL: On | 
hydraulic clamps of paper cutters, in pro- | 


peller pitch control for ships, to lift rollers 
over seams in textile printing, in rocket 
charging, in nitrogen and freon charging (re- 
frigeration coils, pressure bottle charging of 
insecticides and shave cream), as high pres- I 
sure cut in on presses, on soaking pit doors 
and lift tables in steel mills, for airblast con- 
trol on copper converters, on oil well blow- | 
out preventers, in test board applications, 
wherever a valve must be leakproof and 
stay leakproof. 


NO STICKING 
because the movement of the sealing mem- 
bers does not depend on lubrication, the 
direct acting solenoid maintains a positive 
power margin. 


ge for 


, dirt can enter spool 
, cause binding and 


SPOOL VALVE DESIGN, 


they depend on leaka 


lubrication 


This is why we don’t use 
clearances 


coil burnout. 


LONG, MAINTENANCE-FREE SERVICE 

is assured through the lapping action of the 
Shear-Seals against the slide, which actually 
improves the sealing qualities of the valve 
with each operation. The small amount 
lapped from the Shear-Seals after millions of 
cycles is compensated by a back-up spring. 
Dirt or pipe scale cause no damage or | 
failure because the spring keeps the sealing 
surfaces in constant intimate contact. 


surfaces, acts like a sand blast 
quickly destroying sealing 


dirt in fluid passes over sealing 
qualities. 


POPPET VALVE DESIGN; 


This is why we don't use 


HIGH FLOW CAPACITY 


apparent in the straight through flow, unobstructed by spools 
or poppets, often lets you go to a smaller Shear-Seal valve and 
still meet the flow requirements. 


Write for Catalog 5-S 


BARKSDALE VALVES 


5125 Alcoa Avenue, Los Angeles 58, California 
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Ace Products Co. 

R. P. Adams Co., Inc. 

Adel Precision Products Division 
General Metals Corp. 

Aeroquip Corp. 

Air-Mitoa Devices, Inc. 

The Airoyal Co. 

Ajax Flexible Coupling Co., Inc. 

American Cast Iron Pipe Co. 

American Crucible Products Co. 

American Engineering Co. 

American Hollow Boring Co. 

Anchor Coupling Co., Inc. . 

Arrow Tools, Inc. 

Automatic Valve Co. 


John D. Bachman & Co. 
Barksdale Valves 
Bellows Co. 
Bendix Aviation Corp. 

Pacific Division 
Benton Harbor Engineering Works 
Birmingham Hydraulics - 
Burgess-Manning Co. 
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Capital Engineering & Mfg. Corp. 
Carbide & Carbon Chemicals Co. 


Division of Union Carbide & Carbon Corp. 


Cardwell Machine Co. 

Carter Controls, Inc. 

Century Hydraulics 

Chicago Rawhide Mfg. Co. 

Circle Seal Products Co. 

Clover Industries, Inc. 

Commercial Filters Corp. 

Commercial Shearing & Stamping Co. 
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Cross Manufacturing Co. . 
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Denison Engineering Co. 
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Fuller Company . 
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Galland Henning Mfg. Co. 
Gar Precision Parts, Inc. 
Garlock Packing Co. 
Gast Mfg. Corp. 

General Hose & Coupling 
Gits Bros. Mfg. Co. 
Goshen Rubber Co., Inc. 
Greene, Tweed & Co. 
Greer Hydraulics, Inc. 
Gresen Mfg. Co. 


Hanna Engineering Works 

Hannifin Corp. 

Hansen Mfg. Co. 

Helicoid Gage Division 
American Chain & Cable 

Hilliard Corp. 

Hoke, Inc. 

E. F. Houghton & Co. 

Howell Electric Motors Co. 

C. B. Hunt & Son, Inc. 

Hydraulic Accessories Co. 


Hydraulic Power Div. 
Hydraulic Press Mfg. Co. 


Hydraulic Unit Specialties Co. 
Hydro-Line Mfg. Co. 


Industrial Engineering Corp. 
International Packings Corp. 


Keelavite Rotary Pumps & Motors Ltd. 


Kepner Products 
Walter Kidde & Co., Inc. 
Kraiss! Co., Inc. 


L & L Mfg. Co. 
Benjamin Lassman & Son 
Ledeen Mfg. Co. 


Linear, Inc. 


M-B Products 
Div. Tool Sales Co. 


C. W. Marsh Co. 

Jas. P. Marsh Corp. 
Marshalltown Mfg. Co. 
Marvel Engineering Co. 
Mayson Mfg. Co. 

Mead Specialties Co., Inc. 


Miller Fluid Power Div. 
Flick-Reedy Corp. 


Minneapolis-Honeywell Regulator Co. 
Industrial Div. 


Minnesota Rubber & Gasket Co. 
Modernair Corp. 


Monsanto Chemical Co. 
Organic Chemical Div. 


Jas. A. Murphy & Co. . 


National Motor Bearing Co., Inc. _...... 


New York Air Brake Co. 
Kalamazoo Div. 


Numatics, Inc. 


The Oilgear Co. 
Ortman-Miller Machine Co., 
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This Adams 
CYCLONE 


Saves You 
MONEY! 


DRIER 


Compressed 


First, the Adams 
Aftercooler brings 
the compressed 

air temperature 

down — within 10 

of the cooling water — 

— where it holds 
almost 40% less 
than air from 
conventional units. 


“creates a cyclone to 
efficiently remove the 
condensate... giving you 

drier air for your system. 

Thousands in use throughout 


RP. ADAMS CO., Inc. 


Buffalo 17, New York 


R. P. ADAMS CO., INC. 
249 East Park Drive 
Buffalo 17, N. Y. 


Please send my FREE copy of Bulletin #71! on Adams Cyclone 
Separators and Aftercoolers. 


Name 


Street i 
J 
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ADVERTISERS’ INDEX 


Parker Appliance Co. 
Rubber Products Div. 


Pathon Mfg. Co. 


Pesco Products Div. 
Borg-Warner Corp. 


Petch Mfg. Co. 

William S. Pine 

Pneu-Trol Devices, Inc. 

Power Jacks, Ltd. 

Precision Rubber Products Corp. 
Protective Closures, Inc. 
Purolator Products, Inc. 


replagin 


Mew te 
heducés nathining Republic Mfg. Co. 
Ins ... rédu és Rivett Incorporated 
George D. Roper Corp. 
Ross Heat Exchanger Div. 


s 
Ad) 4 i The S-P Manufacturing Corp. 
VG Sanders Associates, Inc. 
A. Schrader's Son 

Div. of Scovill Mfg. Co. 
Sealol Corp. 
Shell Oil Co. 
A well-know® ife tes k Simplex Engineering Co. 
Skinner Electric Valve Div. 

The Skinner Chuck Co. 
Snap-Tite, Inc. 
Sonnet Supply Co. 
Standard Pressed Stee! Co. 
Star Jack Company, Inc. 


Summerill Tubing Div. 
Columbia Steel & Shafting Co. 


Sun Oil Co. 


Quincy Compressor Co. 


an 


T 

Texas Company 
Tomkins-Johnson Co. 
Trombetta Solenoid Corp. 
Tru-Flate, Inc. 
Tru-Seal Div. 

Flick-Reedy Corp. 
Tubing Seal Cap, Inc. 
Tuthill Pump Co. 


U 
U. S. Electrical Motors, Inc. 
U. S. Gasket-Belmont Packing 


Vv 
Valvair Corp. 


Vickers, Inc. 
Division of Sperry Rand Corp. 
Vickers-Armstrongs Engineers Ltd. 


w 
Waterman Engineering Co. 
Weatherhead Company 
Webster Electric Co. 


Weldon Tool Co. .. 
Weston Hydraulics Ltd. 


Subsidiary of Borg-Warner Corp. 
E. B. Wiggins Oil Tool Co., Inc. 
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CUT-AWAY VIEW 
SHOWING INTERNAL CONSTRUCTION 


Waterman Engineering Company have combined 
in this new Adjustable Flow Regulator all the best, 
improved features . . . at the same time adapt- 
ing it to Panel Mounting. 

Increases the flexibility of your hydraulic systems 
. . . ideal for installations requiring frequent 
changes in operating speeds. 


Write for illustrated bulletin A 
describing the many features of 
this Adjustable Flow Regulator 
such as right or left rotation of 
control handle, 180° handle ro- 
tation, pressure drop, regulated 
flow tolerance, etc. 


Affords a variable adjustment of flow rate over a 
wide operating range. 


ENGINEERING COMPANY 


CUSTER AVENUE EVANSTON, ILLINOIS. 
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What every buyer of space 


should know about 


FRANCHISE-PAID CIRCULATION 


@ Every subscription to a 
publication using FRAN- 
CHISE-PAID CIRCULA- 
TION is paid for by a lead- 
ing distributor in every 
market in order that the 
publication reach his best 
customers and prospects. 
These must be your best 
prospects, too! 


@ The salesmen of the 
leading distributors in every 
market select the men to re- 
ceive a FRANCHISE-PAID 
publication only after mak- 
ing repeated sales calls on 
these men and determining 
that they have the real 
soecifying or buying author- 


ity. 


@ These salesmen know al- 
most immediately which men 
have been transferred .. . 
promoted .. . or are no 
longer the key men—and 
send in these changes daily. 
There is no waste—no "dead 
weight" in FRANCHISE- 
PAID CIRCULATION. 


@ Since readers of FRAN- 
CHISE-PAID CIRCULA- 
TION publications are men 
who are making the buying 
decisions in active plants, 
their response to advertis- 
ing in these publications has 
proven to result in business 
in record-breaking volume. 


it combines the best features of ALL types of circulation 


To awe your the But 


FRANCHISE-PAID CIRCULATION goes only to men (by name and title) who 
have been positively identified as having buying authority in the most active 
plants. It, therefore, carries your advertising message to the finest, most re- 
sponsive audience that exists for your products or service. Daily changes in its 
circulation, sent in by local franchise distributors, insure that you get the new 
buyers as they come into the market... drop the “has-beens."" No other meth- 


Leek for publications displaying Flow 


identifico- 
tion—it is your assurance of the 
best circulation in its field. 


od of circulation can offer “waste-free", successful combination of features 
that for years has developed substantially more business for advertisers. 


INDUSTRIAL PUBLISHING GROUP 
Cleveland 15, Ohio 


812 Huron Road 


@ Flow's Material Handling Illustrated 
Precision Metal Molding 
Commercial Refrigeration & Air Conditioning 


Industry & Welding 


@ Applied Hydraulics 
@ Welding Illustrated 
@ Modern Office Procedures 


@ Occupational Hazards 
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